


% 
they 





powTy 


HYDRAULIC MOTOR 


DOW Tr if 
DOUBLE Vardel PUMP 








4 May 1956 FLIGHT 1 








Designers and Manufacturers 
of aircraft pressurizing 

and air conditioning equipment; 
air turbo drives including 
turbo alternators; 

pressure testing and air 


conditioning trolleys. 


SIR GEORGE GODFREY & PARTNERS LTD., 


HANWORTH, MIDDLESEX HENLEY. OXFORDSHIRE 





Overseas Companies MONTREAL, JOHANNESBURG. MELBOURNE 





Advertisement 


A leap in the dark! 


IS THE ROUNDHEADS, Sir Percy. 
Haste thee, Milord — jump for it!” 


‘ But ‘tis dark outside,” said Sir Percy plaintively 
off the battlefield he was a man of cautious dis- 


position tis wondering where to jump I am ? 


"Tis no time to ponder” retorted the Squire, “Haste!” 


‘Very well then, I suppose thou knowest best.” 
Sur Percy grasped his sword, swung his cloak, and 
leapt into a world of darkness; he was pleasantly 
surprised to land on something soft and yielding. 

Gad!” he beamed, “ the age of miracles is not yet 
past.” From beneath him, oddly muffled, the Squire's 
voice choked ; 
milord to remove his scabbard from the small of my 


back.” 


‘Faith !” cried the cavalier ‘here is a waggish 
situation indeed. Meseems I made a splendid landing 
on thy broad and faithful back. And where didst thou 
come to earth, old friend?” 


rhe Squire squirmed uneasily. “ Verily I could not 
swear to it, but if I mistake me not, we are in the 
His movements were accompanied by an 
Verily thou wert unfortunate,” 


cattleyard.” 
odd squelching sound. “ 
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said Sir Percy with soldierly sympathy —“ perhaps 
that will teach thee the folly of a spring in the dark. 
And speaking of springs” —he spake with a knowledge 
surprising in one of that period —* Didst know that 
ine most inferior springs may look exactly like a 
genuine high precision job, ¢ guaranteed for years of 
high performance ? What ! not interested in springs ? 
Ah, well, erhaps a tub would suit thee better.” He 
ambled off into the darkness . . . 





*"Twould be uncommon kind of 


Advertiser's Announcement 


SPECIFY 
SPRINGS BY 


SALTER 


TO BE SURE! 


Famous for 
Springs since 1760 


ddddddddddiddddnddddad 


GEO.SALTER & CO.LTD., WEST BROMWICH 
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ki Helping industry to measure and control ei Helping industry to measure and control 


Boulton Paul | Electronics 


The MACH METER and the 
AUTOMATIC STRAIN GAUGE BRIDGE 


for the control of the new Wind Tunnel for 


THE AIRCRAFT RESEARCH ASSOCIATION LTD. 


at Bedford were designed and supplied by us 








& 


Pioneers in large scale manometric 


installations tor wind tunnel instrumentation, we of 


BOULTON PAUL ELECTRONICS 


are proud of our association with this tine engineering achievement 


Boulton Paul | ectronies 


BOULTON PAUL AIRCRAFT LTD. WOLVERHAMPTON 
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DENCO 


ILLUSTRATION SHOWS COOLER, PUMPS 
AND GAUGE PANEL, PART OF ELECTRO- 
LYTE COOLING SYSTEM AT A.R.A. BEDFORD 


LUBRICATION AND ELECTROLYTE 
COOLING SYSTEMS 
WERE SUPPPLIED AND INSTALLED 


BY 


DENCO 
ENGINEERING SERVICES LID 
HEREFORD 


THINKING 
OF REPAIRS 





then consult 


BAP 


In the course of our production 
and repair work we offer the 
services of a fully equipped and 
efficiently staffed laboratory and 
design department and assure 
you of a 100% finished job in 
workmanship and quality. 


BURNLEY AIRCRAFT PRODUCTS LTD 
FULLEDCE WORKS, BURNLEY, LANCS., ENGLANC 


ROSVENOR ST TONEYHOLME 
TF z 4 


ASSOCIATED WITH RENFREW AIRCRAFT AND 
ENGINEERING CO.LTD.,, RENFREW, ONTARIO, CANADA 
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Wind Tunnels and High-Altitude 
Jest Plants 
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BALLISTIC WIND TUNNEL WITH TWO BLOWER SETS FOR SERIES/PARALLEL OPERATION 
Rated 13,000 Kw. 


From right to left: variable-speed a.c. motor, gearing, axial blower and air cooler which together with the liquid 
resistors are all of the Company’s manufacture. 


TRANSONIC AND SUPERSONIC WIND TUNNELS, for speeds up to 3,000 miles/hr. 
HIGH-ALTITUDE TEST PLANTS simulating flight altitude conditions up to 70,000 feet above sea level, 


comprising :— 
‘ , Axial and centrifugal blowers, compressors and drives. 
Expansion turbines for temperatures down to —100°C (—150°F). 
Refrigerating units for capacities up to 10,000,000 B.T.u/hr. 
Pressure and temperature governing devices. 


BROWN, BOVERI & CO. LTD., BADEN (SWITZERLAND) 
BRITISH BROWN-BOVERI LTD., 75, VICTORIA ST., LONDON, S.W.1. 
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SAFE . as SAUNDERS 


Saunders flexible diaphragm sealing, approved for the a systems is, today, handling with the same sureness 
safety it introduced to the control of fuel and oil pd the many other fluids encountered in aviation 


SAUNDERS VALVE COMPANY LIMITED | : Aircraft Division BLACKFRIARS ST., HEREFORD 





STEEL PIPEWORK 


We are proud of our long association with the British 
Aircraft Industry and are particularly pleased to have been 
entrusted with the Contract for the Cooling Water Pipework 
at the Aircraft Research Association’s New Wind Tunnel 
at Bedford. | 





SIMMONS & HAWKER LTD 


SPECIALIST PIPEWORK CONTRACTORS 


SOUTHDOWN WORKS ~ POINT PLEASANT: WANDSWORTH - LONDON S.W.18 


TELEGRAMS SIMMONIC PUT LONDON 


TELEPHONE VANdyke 440! 





4 May 1956 FLIGHT 


@ HANDLEY PACE - 
@DE HAVILLAND - 


/ Pd 
or ARAL TLD 
* e °3. fen , 


for The Aircraft Research A on Ltd., 
Consulting Engineer: W. A. Mitchell, M.1.Struct.E., 


The Contraction Cone, Main Tunnel Cooler 
Structure, Working Section Pressure Shell, 
Removable Section and Air Entry Section, Fan 
Casings, Stator Vanes, also Ductwork for the 
Supersonic Tunnel, were shop-fabricated and 
in most instances site-erected by— 





G. A. HARVEY & CO. (LONDON) LTD. 


WOOLWICH ROAD, LONDON, S.E.7. 
Telephone: GREenwich 3232 (22 lines) 
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AERONAUTICAL DRY AIR PREVENTS 
IGE OR CONDENSATION 


A standard Dry air is required so that ice 
ont an ll does not form in ALTITUDE 
at 1000 psig TEST CHAMBERS and wind 
ng _ tunnels. Water vapour must 
eeronautical be removed to prevent con- 
ay densation shock waves in 
SUPERSONIC TUNNELS. 
HIGH PRESSURE AIR (1000 
to 6000 psig) must be dry to 
avoid ice fouling bottle dis- 
charges or servo-mechanisms. 
Standard or special Birlec 
Lectrodryers are available for 
all these purposes and many 
others which arise in the aero- — A special Birlec 


j j Lectrodryer for drying 25,000 cfm. of air 
nautical and other industries. + phy tee ob. a Se 


at the N.A.E. Bedford. 


oe 


Please send me further 
details of Birlec Lectrodryers 
Name 
Position 


Company 


see eee 


ayer s 


BIRLEC 


TYBURN ROAD + BIRMINGHAM 24 


Member of the A.£.!. Group of Companies. 


$M, 82487 /55 


Product 


LTD 


feapecs 





... in NON-FERROUS CASTINGS ? 


Se Casting this water turbine runner in a single piece from aluminium- 
bronze was a considerable achievement. Birkett, Billington & Newton Ltd. 
were able to tackle the job because they have specialized in the develop- 

a ment of this metal, and their unrivalled experience and facilities enable 
them to carry out such problematic non-ferrous castings. 


: Aluminium-bronze has a high yield point and a low weight/strength ratio, 


The runner and other castings have been made 
by Birkett, Billington & Newton Ltd. for this 
750 H.P. Pelton Wheel Generator supplied to the 
New Zealand Government by Gilbert Gilkes & 
Gordon Ltd., of Kendal 


Castings from a few ounces to 
10 tons in phosphor-bronze, 
gun-metal, aluminium-bronze, 
manganese-bronze and light 
alloys. Precision-machined 
bushes and bearings. Special- 
ists in high-tensile aluminium- 
bronze castings, centrifugal- 
cast wheel blanks and chill- 
cast rods and tubes. 


One of Britain’s Largest NON-FERROUS FOUNDRIES 
T. M. BIRKETT, BILLINGTON & NEWTON LIMITED 


HANLEY AND LONGPORT, STOKE-ON-TRENT 
Head Office, Hanley: Phone: Stoke-on-Trent 22184-5-6-7 
Longport: Phone: Stoke-on-Trent 87303 
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From Links to Electronic Simulators — 

equipment manufactured by Air Trainers Limited 
is to be found in most parts of the world. 

Apart from General Purpose Trainers, 

Simulators and “Type” Trainers have been 


ordered for the Viscount, 





Ambassador, North Star, 
Britannia, Hunter 


and Meteor aircraft. 


AIR 








TRAINERS 


LIMITED 
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The BEA historical map of Europe 





ROUTES OPERATED BY BEA 
eeccesese Routes operated by 







Associated Companies 
Some of these routes are seasonal 















MAIFA 
@rc-avy | 
to the SUDAN | 


By BOAC. etc | 
to MIDDLE EAST 
FAR EAST, etc 





By BOAC., ete. By POAC. ete 
to WEST AFRICA to EAST and SOUTH AFRICA 








!. Sir Walter Raleigh (1552-1618) pioneer of the English colonies Fly BEA and you can reach all the important centres 
2. Garibaldi leading his “ Thousand” in Sicily, 1859 ‘ 
3. Chopin and George Sand who went to Majorca in 1838. | shown here in a few hours. Fast and frequent flights 


4. The English fleet under Admiral Rooke capturing Gibraltar, 1704. 
5 


Marco Polo (1254-1324), Venetian explorer, on his way back from | ‘© Viscount and Elizabethan airliners take you 


¢C Aina, o.° ° 
comfortably to over 50 cities in Europe. 
6. Frederick Barbarossa, German Emperor, entering Milan, 1162 . 
The Roman Emperor Caligula (a.v. 37-41), who declared his horse SS 
Incitatus a priest and a consul 


8. Napoleon, born in Corsica in 1769, on board H.M.S. Bellerophon 


IN EUROPE’ | 


after his defeat at Waterloo 
, a ) FINEST 
9. The French Revolution, 1789. Storming of the Bastille. 
10. Johann Strauss (1825-1899), Viennese composer of the “ Blue R FLEET 
Danube” and many other waltzes Al , 





ll. The Duke of Wellington at the Battle of Waterloo (1815). 
12. Amundsen, Norwegian explorer, on his way to the South Pole (1911). BRIiTisasa EUROPEAN AIRWAYS 
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FOUNDED 1909 


Concrete Proposals 


ERE a shipping company to ask for the Suez Canal to be widened and 
WW ecrpened it would doubtless be told to go to the Cape of Good Hope— 

or buy smaller ships. No doubt maritime commerce would benefit 
immensely were the Suez Canal given Cunarder dimensions; but we leave that 
question to be debated by the seafarers. The motion before the airfarers is: should 
airports be made to fit airliners, or vice versa? 

During its short history aviation has repeatedly met problems which threatened 
its progress—and which would have actually impeded it had the “man-with-a- 
red-flag” mentality prevailed. Invariably in the end the tune that is played is the 
one called by the operator. There will always be people who, when a new note is 
struck, put their fingers in their ears and groan; the designers should, they protest, 
build aircraft which “fall in with the existing pattern” (or some such phrase). Their 
cries can be heard at the moment, even above the mighty percussion of the DC-8 
and Boeing 707 symphonies now being conducted on the west coast of the United 
States of America. 

On pages 524 to 528 of this issue an analysis of the way in which the world’s 
runways measure up to the DC-8 and the Boeing 707 is not a subscription to the 
views of the Doubting Thomases; rather is it an attempt to show what the world 
has to do before it will be ready for these aircraft. There are other problems, not 
discussed in the article, which also have to be met squarely and immediately. What 
airports, it has been asked, have the facilities to process 140 passengers at a time? 
Or the hydrant fuel installations to replenish 18,000-gallon tanks for a quick turn- 
round? Or the radar to relieve choked airspace? 


As a postscript, it may be added that our quest for data on the world’s runways 
took us to the Aeronautical Information Service of the Ministry of Transport and 
Civil Aviation : our demands brought efficient and courteous service. These people 
do a first-rate job for British aviation, and we would like to think that every penny 
of the income tax we pay goes to departments as capable as this. 


Research at the Co-op 


OME sections of the British aircraft industry are by now becoming a little 
tired of being incessantly exhorted to pool their resources. More than in 
most countries we are “a nation of shopkeepers,” and it is not in the nature 

of things that a number of shops should join forces owing to their incapacity to 
satisfy the customer individually. 

But, unfortunately, the R.A.F., the Royal Navy and the British airline Corpora- 
tions are by no means normal customers; their proper equipment is a matter which 
affects our safety on the one hand and our prosperity on the other. It has been 
increasingly clear in recent years that a number of individual “shops” will have to 
suffer a certain amount of amalgamation if the complex products demanded by 
these customers are to be delivered on time and in working order. : 


For this reason we cannot conceal our satisfaction that His Royal Highness 
the Duke of Edinburgh was today due to open a wind tunnel in Bedford; not an 
earth-shaking event perhaps, but one which is brought more clearly into perspec- 
tive by the fact that fourteen of our biggest aircraft companies clubbed together to 
find almost £14 million to pay for the tunnel and thus to enjoy something which 
they would not otherwise have been able to afford. The installation is fully 
described on pages 534-539. 


Let us not, however, blow our trumpet too loudly. Last week there came from 
America an account of the opening ceremony of a new 40,000 h.p. addition to the 
Southern California Co-operative Wind Tunnel (owned jointly by Douglas, 
Convair, Lockheed and North American). This tunnel was originally dedicated and 
placed in operation in May, 1945; if only the A.R.A. tunnel had been also . . 








518 


FROM ALL 
QUARTERS 


Offshore Sea Hawks 


AN agreement was signed last week for the construction of 
Hawker Sea Hawk aircraft and spares under the U.S. offshore 
procurement programme. Worth $6,429,000 (more than £2}m), 
the order is understood to be for Holland, and it is believed that 
another order for the supply of Sea Hawks to Germany may 
follow. The aircraft are to be built by Armstrong Whitworth, 
who have been responsible for the development and production of 
Sea Hawks, from Sir Sydney Camm’s original design, since 1953. 


Export Record 


FXPoRTs ot British aircraft and accessories during March 
reached an all-time high level; moreover, the figure was some 
77 per cent higher than any previously recorded for a single 
month. The March value amounted to £14,093,202—approxi- 
mately the same as for the first three months of 1955. The new 
record figure is £6,043,895 more than for the previous record 
month, February, and it brings the 1956 total to date to 
£29,287,505—already nearly half the total for the whole of 1955. 
Australia, with £5,797,478, was Great Britain’s best customer, 
with the United States runner-up with £1,423,010, worth some 
$4m. Of the remaining 28 major countries who bought our 
aeronautical products, Sweden (£533,785), France (£329,665), 
and New Zealand (£115,858) were the next best customers. 


Nocturnal Whirlwind 


Ast Friday, at Yeovil, tests were made which it was hoped 
would lead to approval being given for night flying of the 
Westland Whirlwind helicopter. A.R.B. officials watched one of 
these aircraft make a series of engine-off landings by the light of 
parachute flares. The pilot, Lt-Cdr. Roy Bradley (Westland 
assistant chief pilot) climbed to 1,000ft and released, from a fitting 
located at the rear of the fuselage, a Schermuly flare of 75 sec 
burning duration. Simultaneously, he switched off the engine 
and prepared for an autorotative descent. At 500ft he released 
a 45-sec flare and continued his descent to a successful landing. 
This demonstration was repeated a number of times. ; 

Like fixed-wing aircraft, helicopters are—or can be—fitted with 
orthodox night flying equipment, consisting of navigation lights 
and landing lamps; the flare technique has been devised for use 
in the event of engine failure. 


‘*Very Good Motors’’ 


AS shown by a picture on this page, Mr. A. N. Tupolev, the 
distinguished Russian aircraft designer, visited the Bristol 
Aeroplane Company at Filton on April 24th. He arrived in a 
de Havilland Devon belonging to the Ministry of Supply and was 
accompanied by Mr. Kruschev’s student son, members of his 
own staff, and Foreign Office and M.0o.S. officials. Lunch was 
taken with Sir Reginald Verdon Smith, chairman of the Bristol 
Aeroplane Company, Sir Alec Coryton, chairman and managing 


MARINE MONSTER: A fearsome aspect of the Supermarine N.113 

twin-Avon naval fighter on the steam-catapult of H.M.S. “Ark Royal.” 

Carrier trials are the subject of a news item on page 548. Note the 
tail-down launching attitude. (No actual launches took place.) 
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“TU” AT BRISTOL: Mr. A. N. Tupolev, designer of some of Russia's 

finest civil and m-litary aircraft, seen (centre) at Filton House with Sir 

Reginald Verdon Smith and Dr. Stanley Hooker during his Bristol visit 
on April 24th, as described on this page. 


director of Bristol Aero-Engines, and Dr. Stanley Hooker, director 
and chief engineer of Bristol Aero-Engines, Ltd. 

Having visited the engine division, Mr. Tupolev said through 
an interpreter, “We have seen the excellent engines made by this 
firm,” adding, “very good motors they are, too.” Before returning 
to London in the afternoon the party inspected a Britannia (which 
Mr. Tupolev had already seen at London Airport), and made 
a brief tour of the aircraft division. His technical questions were 
answered by Dr. A. E. Russell and Mr. C. F. Uwins, respectively 
chief engineer and chairman of Bristol Aircraft, Ltd. 


Frederick B. Rentschler 


WE record with regret the death, on April 25th, of Mr. 
Frederick B. Rentschler, founder of the Wright and Pratt and 
Whitney engine companies and chairman of the United Aircraft 
Corporation. He was 68. 

The creation of horsepower, it 
is said, absorbed his attention 
from boyhood. His school vaca- 
tions found him working in his 
father’s p!ant at Hamilton, Ohio, 
as a puddler in the making of 
castings for steam and gas 
engines. Later he was engaged 
in the manufacture of cars, with 
special emphasis on their engines, 
and during World War 1 he was 
appointed a Government repre- 
sentative at the Wright-Martin 
engine plant at New Brunswick. 
Soon after the Armistice Mr. 
Rentschler formed the Wright 
Aeronautical Corporation, be- 
came its first general manager 
and vice-president, and soon 
thereafter president. During his 
administration the company developed several engines of its own, 
took over the Lawrance radial and laid the groundwork for the 
near-fabulous Whirlwind. In 1924, for family reasons, he re- 
signed as president and returned to Hamilton. 

In the spring of 1925 Rentschler learned that the Navy wanted 
a dependable radial of 400 h.p., weighing 600 Ib or less. In Hart- 
ford was a factory then being used as a tobacco warehouse; its 
owners had money and, moreover, the Connecticut valley and 
New England offered the finest skills in the machine and tool- 
making trade. Rentschler arranged a loan of $250,000, secured 
the plant and with George J. Mead formed the Pratt and Whitney 
Aircraft Company. Then with Mead and the late Donald S. 
Brown (who eventually became president of P. and W. and then 
of United Aircraft) Rentschler went to Hartford, and by December 
1925, the new engine—the Wasp—was running. Although the 
first Wasp sales were to the Navy, the engine attracted attention 
elsewhere. The Boeing company, for instance, bought 24 for a 
new mail and passenger machine—an order which marked the 
entry of the young company into the commercial field. In October 
1928, Pratt and Whitney joined in a merger with Boeing and 
Boeing Airlines to form the United Aircraft and Transport Cor- 
poration. Rentschler became president, and out of the disso!ution 
of the corporation came three companies—Boeing Airplane, 
United Airlines and United Aircraft Corporation. 

A United Aircraft spokesman remarks: “Mr. Rentschler, in 
1935, became chairman of this company, which continues today 
much as it was set up then. As chairman, Mr. Rentschler did not 





Mr. Rentschler. 
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THE BACK PORCH: In animated discussion with A.V-M. H.N. Thornton 

(back to aircraft) General Milch (hatless) is seen by the rear entrance 

to the Blackburn Beverley on the occasion of its recent visit to Germany 
(see paragraph on page 548). 


spend so much time on the actual operations of the company and 
was able to devote more attention to planning for the future.” 

In 1951, the French Government made Mr. Rentschler an 
officer of the Legion of Honour for his “contribution to the pro- 
gress of aeronautical science.” Trinity College of Hartford, Con- 
necticut, conferred on him the degree of Doctor of Laws as the 
man “who helped America to ga:n air supremacy and keep it 
when jet propulsion revolutionized air power.” 


Celebrating 1,132 m.p.h. 


GUESTS at a luncheon at Claridge’s Hotel, London, on April 

26th felt privileged to share in the celebration of the recent 
establishment of a new world speed record by Peter Twiss in the 
Fairey F.D.2. The Duke of Edinburgh headed a guest list which 
included many of the leading figures in civil and military aviation 
and the aircraft industry. 

There were only two formal speeches: the toast of the Fairey 
company, by Mr. Maudling, M.P., Minister of Supply, and the 
response by Sir Richard Fairey. Mr. Maudling introduced his 
observations with a reference to more than 40 years of Fairey 
history during which there had been no diminution of the 
spirit of enterprise that had marked the company’s foundation. 
He said that this was the second Fairey celebration he had 
attended: the other had been for the first “kill” [of a target air- 
craft] by a British guided weapon. 

Mentioning that the F.D.2 was “one of Her Majesty’s air- 
craft”, Mr. Maudling congratulated the pilot and the teams con- 
cerned in the record. Russia and the United States, he continued, 
might have aircraft as fast as, or faster than, the F.D.2; but the 
question was, could they achieve the speed with the control 
required under record conditions? Adding that he believed the 
F.D.2 “still had a bit in hand”, the Minister concluded by saying 
that the country must get the best out of the facilities it had, 
particularly its brains. 

Replying, Sir Richard Fairey recorded his company’s pleasure 
at the presence of the Duke of Edinburgh and thanked the 
Minister for his tributes. It would be false modesty, he said, 
to pretend that he was not proud and elated that the company 
he had founded 41 years ago had produced the first aircraft to 
surpass 1,000 m.p.h. under record conditions. It was the fourth 
time that Fairey aircraft had broken world records and, he 
added, it would not be the last. Such a record was, of course, 
a team effort, and Peter Twiss was a great pilot. 

After referring to the F.D.2 as “A hurtling missile travelling 
at nearly 20 miles per minute at 38,000ft through a narrow 
ribbon of air,” Sir Richard went on to congratulate Mr. Robert 
Lickley (the chief engineer, who directed the F.D.2 design effort) 
as “a great engineer” and Mr. Geoffrey Hall (assistant managing 
director, and the record-team captain) as the man who had pro- 
vided the leadership and drive behind the effort. He also paid 
a tribute to Lord Hives, chairman of Rolls-Royce—who was 
present at the luncheon with several other members of his com- 
pany—for the “one little engine” which had provided the 
power; the R.A-E. and the timekeepers who were responsible 
for the recording; and Fighter Command, who had vectored the 
flight. All these received from Sir Richard their share of the 
praise and credit, and finally he thanked the Ministry of Supply 
for their support and help—especially in having ordered the 
machine in the first place! ; 

The luncheon concluded with the showing of a short but 
dramatic colour film, taken by the company, of the preparations 





TUG DE LUXE: First flight of the Martin B-57E target tug, being 

developed to provide air-to-air and ground-to-air firing practice. 

Another recent first flight was that of the RB-57D, with Pratt and 
Whitney J57 two-spool turbojets. 


and flights of the F.D.2 during the period of successful attempt 
on the record. Guests were particularly impressed by the rapid 
acceleration of the aircraft on take-off and the steep climb from 
the Boscombe Down runway. The contrail left by the machine 
on its runs, essential for tracking and camera observations, was 
seen with exceptional clarity. No tail parachute was found 
necessary on any of the landings. 

Before his departure, the Duke of Edinburgh accepted from 
Sir Richard Fairey a handsome silver model of the F.D.2. 


Air Race Entries 


NTRY lists for this year’s National Air Races have been 

announced by the Royal Aero Club and are given below. 
As previously reported in Flight, the four class-races will each 
consist of three rounds. Two rounds of each race will be flown 
at the Whit Monday meeting at Yeadon. and the final rounds will 
be contested at Baginton on Saturday, July 2Ist. 

Aircraft have been allocated to the respective races by the 
Royal Aero Club, and the first 15 British pi'ots in the British Air 
Racing Championship table will compete in the King’s Cup race 
at the Baginton meeting. Most interesting newcomer to this 
season’s racing is the long-awaited Somers-Kendall S.K.1, to te 
flown by Nat Somers, last year’s air racing champion. The full 
list of pilots and aircraft is as follows: 

S.B.A.C. Cup.—J. N. Somers (Somers-Kendall S.K.1), F. Dunkerley 
(Sparrowjet), R. R. Paine (Hawk Speed Six), S/L. J. Rush (Falcon Six), 
G. C. Marler (Falcon Six), A. S. K. Paine (Proctor 1), E. Crabtree 
(Proctor 3), W/C. R. H. McIntosh (Proctor 3). 

Osram Cup.—P. Blamire (Gemini 1a), E. Crabtree (Gemini 3), 
T. G. Knox (Proctor 3), E. N. Husbands (Proctor 1), A. Barker 
(Proctor 3), J. N. Somers (Chipmunk), J. R. Johnston (Hawk Trainer 3), 
J. E. G. Appleyard (Chilton D.W.1a). 

Kemsley Trovhy.—A. J. Spiller (Messenger 2a), Miss A. Windle 
(Whitney Straight), W. P. Bowles (Monarch), J. H. Denyer (Tiger 
Moth), J. M. Donald (Tiger Moth), B. J. Snook (Tiger Moth), S/L. 
D. P. Boulnois (Tiger Moth), J. G. Lovegrove (Tiger Moth). 

Goodvear Trophy.—C. Gregory (Tay!orcraft Plus D). M. J. Marshall 
(Tiger Moth), W. H. Bailey (Moth Minor Coupe), D. F. Ogi'vy (Comper 
Swift), Hon. P. Vanneck (Tiger Moth), N. D. Norman (Tiger Moth), 
F/O. A. G. Oldham (Ticer Moth), N. H. Jones (Tiger Moth). 
Reserves: C. G. Wheatley (Globe Swift), H. B. Iles (Miles M. 18/2). 


Swansea Rally 


VERY successful Franco-British week in Swansea concluded 

last Friday evening with an “air ball” in the Brangwyn Hall, 
followed on Saturday by a flying rally. Both functions were 
attended by French private pilots, including M. and Mme. Kilian 
Hennessy of Cognac fame, who arrived in a Macchi 320; M. 
Mouza, Mme Dormois and M. Cornu, who came from Joigny 
in two Minicabs; and M. Le Fage in a Piper Pacer. 

Held at Fairwood Common airfield, the rally was opened by 
the mavor of Swansea, Councillor P. Morris, who announced that 
the airfield was finally to be developed as Swansea’s civil airport 
by Cambrian Airways, Ltd., who have approval for a service 
between Haverfordwest, Swansea, Cardiff and London. 

Flying included an arrival competition, won by Mr. F. Griffiths 
in an Auster, and a spot-landing contest, won by Mr. J. S. Eynon 
of Swansea in the Mosscraft. The concours d’élégance was won 
by M. Le Fage with the Pacer. Two Auster 6s of No. 663 A.O.P. 
Sqn., R.Aux.A.F., contributed enterprisingly to a windy but 
cheerful afternoon’s sport. 





“Flight” photograph 


The scene at London Airport on April 25th—Tu-104s L5400, L5412 and L5413 during a lull in their task of ferrying good cheer and good will 
between London and Moscow during the Soviet leaders’ visit to England. 


CAVIARE 


E have already published an account and our artist’s 

impressions of the Tu-104’s cabin (in our issues of April 

6th and 13th), but here for the first time are photographs 

of this remarkable airliner-interior. The aircraft depicted is fur- 

nished to an exceptional degree of luxury, and its ornamenta- 

tion—too fussy for Western V.I.P. tastes—is probably not typical 
of the workaday Aeroflot airliners 

The effect is one of spaciousness and high-quality workman- 

Beautifully carpentered and polished wooden panelling is 


ship 
Walls and seats are in 


abundant, especially in the lounge-bar 


Below) Porcelain figurines in thick plastic glass showcases no doubt 
advertise the smoothness of the Tu-104 travel. (Right) Not the view 
from the window, but a hand-painted mural in the bar-lounge 


SPECIAL 


a medium grey, the ceiling beige and the carpet forest-green. 
All metal fittings are of “glittering gold”—probably specially 
anodised light alloy. 

Entering the aircraft on the port side—significantly, previous 
Russian airliners have had the entrance door on the starboard 
side—the passenger steps into a vestibule with lockers and cup- 
boards for baggage and coats; leading off from this section to 
aft are the washrooms and lavatories. The main cabin has 
28 seats, each with an oxygen spray attached. Luggage racks 
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are of the railway coach net type, and the overhead light fittings 
are reminiscent of the décor of the 1920s. Seats are adjustable, 


although not fully reclining, and at about 40in pitch—about the 
usual Western first-class spacing. 

There are three first-class compartments or lounges, one with 
eight seats, the forward two with four seats and a bar apiece, 
making up seating accommodation to 50 in all. 


The flight deck accommodates two pilots, a navigator (in the 
nose), an engineer and a radio officer. The instrument panels 
and controls appear to be neat and simple. 

Visible in the cockpit is a range of well-disposed equipment. 
In front of the pilot are two A.D.F.-type dials and a remote 
indicating compass, gyro D.I., I.L.S. meter and sensitive alti- 
meter or two-needle A.S.I. Engine instruments are located on 
the central panel, together with a three-light undercarriage in- 
dicator. The ceiling panel carries numbers of switches and 








(Left) Capt. Victor Ivanov at the controls; instrumentation is simple 
(see text). Note the navigator’s position beyond the curtain. The 
control pedestal is not visible. (Above) The view aft from the eight- 
seat compartment, showing the rococo styling and heavy ornamentation 


warning lights, particularly seven connected with the fuel tank- 
age. An electric fan and dark eye-shade help the pilot. Most 
interesting feature is the adjustable right arm-rest supporting the 
arm working a stick-top autopilot controller similar to advanced 
American models. This arm-rest is massively mounted and 
can be swung right up out of the way. 


(Right) A corner of 
the lounge-bar, show- 
ing the aircraft seat- 
ing diagram. (Left) 
A whiff of oxygen— 
supply tubes can be 
seen beneath the 
table—is at hand 
for every passenger 
(Below) More lace. 
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HERE 
AND 


THERE 


STRONG ARM STUFF: 
Towing a 300-ton salvage 
derrick to prove helicopter 
advantages for mine-sweep- 
ing is a Bell HSL-1. Playing 
Good Samaritan to a dam- 
aged machine of its own 
kind is a Vertol H-21. 


More B-52s 

AN additional order for 80 Bocing B-52 
bombers has been placed by the U.S. 
Government. The aircraft will cost $230m 
(about £82m). Accelerated production will 
be ordered immediately if Congeene grants 
the additional funds asked for by President 
Eisenhower. 


York Trooping Ban 


PENDING inquiries, York aircraft are 
not to be us for trooping. This Air 
Ministry decision followed a _ take-off 
accident to a Scottish Airlines York at 
Stansted last Monday, in which two pas- 
sengers, an airman and a child, lost their 
lives and four were injured. Fortunately, 
there was no fire, and the remainder of 
the 54 occupants escaped uninjured. This 
was the fourth trooping accident involving 
a York since February, 1953, and earlier 
this year questions were asked in 
Parliament. 


Merlins for Spain 


THE Hillington, Glasgow, works of Rolls- 
Royce, Ltd., is not entirely occupied with 
jet engine work: it is also busy on a £lm 
contract for Merlin engines for the Spanish 
Government. Over 170 engines are now 
in production; the first part of the order, 
which included spares and tools, has 
already been shipped. The Merlins are 
for the C.A.S.A. 2.111 (the Spanish-built 
version of the Helll) and Hispano 
HA.1109 (the Spanish Me109). 


Useful Reading-matter 


OPERATORS of motor transport fleets 
may like to note that in today’s (May 4th) 
issue of Motor Transport is a set of “Re- 
vised Cost Tables.” ‘These give, in great 
detail, the various items that make up the 
cost of operating fleets of various sizes, and 
fluctuating figures have been brought 











thoroughly up to date. Other special 
features of Iliffe journals at this time in- 
clude the Ciné Buyers Guide Number of 
Amateur Photographer next Wednesday, 
May 9th; and the Exhibition Preview 
Number, appearing early next week, of 
Mechanical Handling. The latter consti- 
tutes a detailed guide to the Mechanical 
Handling Exhibition and Convention, 
which opens at Earls Court on May 9th. 




















HISTORIC MENU from the Fairey celebration 

luncheon reported on page 519. The signa- 

tures are those of Sir Richard Fairey (top) and 

Messrs. Robert Lickley, Peter Twiss and 
Geoffrey Hall. 





A Talk by “H.P.” 

ON Thursday next, May 10th, Sir 
Frederick Handley Page is to lecture to 
the Graduates’ and Students’ Section of 
the Royal Aeronautical Society on Some 
Thoughts on Present-day Aircraft and the 
Future. The talk was originally to have 
been given on May Ist. 


Whirlwind for Saudi Arabia 


AMONG the duties of a Westland Whirl- 
wind helicopter recently ordered by Saudi 
Arabia is likely to be the transportation 
of the King on hunting trips. The contract 
was signed by Saudi Arabian Airlines, who 
will operate the helicopter on behalf of 
the Government. 





THE WORLD’S ENGINES 
NEXT Friday, May 11th, the special 
“‘Aero Engines of the World”’ 
number Flight will appear. 
Contents will include an appraisal 
of design-trends in the super- 
sonic turbojet, and a very fully 
illustrated review of the notable 
power units of all engine-manu- 

facturing countries. 











Treat out of Store 


AS part of the celebration of the firm’s 
centenary, more than 100 employees of 
Marshall and Snelgrove (Adderly and Co., 
Ltd.), Leicester, will have pleasure flights 
round the city in a Rapide on May 10th. 
They will also see an air display specially 
arranged for them. The Rapide will be 
flown by Mr. A. E. Bramson, assistant to 
the managing director; he holds a Commer- 
cial Pilot’s Licence. 


Helicopter History on Film 

THE film to be shown to members of the 
Helicopter Association next Friday, May 
11th, will be The Story of the Helicopter, 
made by Capt. R. N. Liptrot for the 
Ministry of Supply. Non-members of the 
Association are invited to the performance, 
which takes place at 6 p.m. in the library 
of the Royal Aeronautical Society, 4 
Hamilton Place, London, W.1. The Heli- 
copter Association, incidentally, has an- 
nounced that Lord Brabazon has accepted 
an invitation to become its president for 
1956-57. 


DUAL COUGAR: Over a hundred of these 

Grumman F9F-8T Cougars are being built for 

the phe oy The type will be used as an 
hter as well as a jet trainer, 

po is ry with two 20 mm guns and 
external stores. 
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% Technical literature is available from 


the Company on request. 





Electro-Hydraulics’ Swivel Connections are 
specifically designed for reliability, long life and 
low operating torque. They are available for 
use at pressures up to 4000 p.s.i.and temperatures 
from -60°C to +100°C. A wide range of 
component parts is available to suit many 
installations. 


WARRINGTON, ENGLAND 


Phone WARRINGTON 2244 Grams “HYDRAULICS’ WAR 
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Aerodynamic Aspects 


Lecture to the Helicopter Association 


recent meeting of the Helicopter Association of Great Britain, 

Dr. H. Roberts, Ph.D., discussed some of the lesser-known 
aspects of the work of a helicopter design team. He said that until 
recently all the efforts of the aerodynamicists had of necessity 
been directed towards improving performance characteristics, 
since these were so marginal in early helicopters. Today, the 
industrial aerodynamicists’ tasks covered a much wider field com- 
prising: (1) Prediction and analysis (including ‘ormance 
analysis, stability and control characteristics); (2) wind-tunnel and 
spinning-rig testing; and (3) flight testing and analysis. In addi- 
tion, the provision of stressing data was an important feature. 
Much of the work of the aerodynamics office was concerned with 
establishing techniques, since no existing methods could be applied 
as in the case of aeroplanes. 

Dr. Roberts described at length the various methods for deter- 
mining performance characteristics, examining some of their 
merits and demerits, and then continued with a discussion of 
stability and control. The problem was more complex than the 
equivalent fixed-wing problem because in the helicopter (assum- 
ing the use of articulated blades) the fuselage and rotor interacted 
one upon the other. The effect could best be explained by means 
of a simple diagram. (Fig. 1) Any outside disturbance affected 
both the rotor and the fuselage together but, in addition, a change 
in fuselage attitude affected the rotor thro a “feed back” and 
this, in turn, further affected the fuselage. e observed motion 
as a result of the original disturbance was the total of these effects. 

The influence of the pitching moments of the fuselage on static 
stability was unusual, particularly in respect of short fuselages. 
Over the normal working range of incidence they tended to be 
unstable, but at the larger positive and negative angles there was a 


[: a highly technical and specialized paper, ey to a 
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Fig. 1. Simple diagram showing the interaction of rotor and fuselage 
in the disturbance case. 
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region of stability. The addition of a tailplane provided some 
measure of stability in forward flight but the effect was not 
entirely as might be expected. Over the working incidence range, 
the combination of fuselage and tailplane was stable. At large 
positive and negative fuselage angles, however, the question of 
tailplane stall had to be taken into account and, whereas the fuse- 
lage by itself might be stable at these angles, the combination was 
unstable. 

Although a helicopter might be statically stable, a divergence 
might arise when control movements were applied. Methods of 
improving stability included the fixed tailplane, the use of offset 
hinges in the rotor head and variations in c.g. position. The 
first was very effective in increasing damping in the fore and aft 
sense although it did introduce other problems. Offset hinges 
also increased damping to a certain extent; but their efficacy was 
questionable for other than the improvement of static stability, 
since it had been shown by calculation that the damping effect 
might be reduced to quite low values at some speeds as they were 
moved outward from the rotor axis. The effect of c.g. movement 
was similar to aeroplane experience, stability characteristics 
deteriorating as the c.g. was moved aft. The provision of desir- 
able handling qualities in roll and yaw could be achieved by 
having a low rotor speed in both cases, but this requirement had 
to be related to other considerations. 

The lecturer went on to say that the lack of systematic flight 
records of the normal accelerations to which helicopters were sub- 
ject made stressing requirements rather a matter for synthesis of 
response and possible flight loading conditions rather than a 
matter of experience. Normal accelerations could be induced 
in two ways, either by the application of cyclic pitch or collective- 
pitch. The application of the former gave a small immediate 
increase in g, followed by a steady build up to a maximum in a 
few seconds. The amount of g per degree of cyclic-pitch applied 
decreased with speed, and at low speed this was an inefficient 
method of producing normal accelerations. On the other hand 
collective-pitch —- gave a nearly instantaneous increase in 
2 and was most effective at low speeds. The maximum g in this 
case was determined either by the maximum collective-pitch 
angle available or by the stalling lift coefficient of the blades. 
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oe BLADE ELEMENTS OUTSIDE 
¥ «0° THIS CONTOUR EXCEED 
THE CRITICAL MACH N® 
Fig. 2. Distribution of lift coefficient over the rotor disc where the 
tip speed is 650 ft/sec and the tip speed ratio is 0.2. The broken-line 
contours indicate Mach number and blade elements outside the heavy 
contour exceed the critical Mach number. Direction of rotation is 
anti-clockwise. 


The effect of gusts was not of primary importance on modern 
helicopter rotors. As speeds increased, the effects of gusts on 
winged helicopters were, on the other hand, quite serious because 
the wing lift increment at constant vertical gust velocity increased 
linearly with forward speed. This characteristic was quite 
different from the normal rotor one in which g was substantially 
constant, independent of speed (apart from the effect at very low 
speeds). As was to be expected, the effective low aspect-ratio of 
a rotor gave low values of lift variation with incidence and this 
effect, apart from the change in form of variation with speed, 
tended to give low gust load factors. 

Outstanding problems concerned mainly the need for more 
data on a number of subjects, including the following: (1) Blade 
and fuselage drag; (2) induced velocity—including the inter- 
ference effects between multiple rotors; (3) blade stall and critical 
Mach numbers, including the effect of vibration levels on the 
acceptable degree of permissible stalling; (4) desired handling 
characteristics and autostabilization; (5) stability derivatives and 
the correlation of wind-tunnel and full-scale results on these. 

Other items which required the devotion of much effort were : 
(6) The collection and collation of data on flight and gust 
envelopes; (7) a more accurate analysis of the off-loading wing 
as an aid to the attainment of higher speeds; (8) specialized wind- 
tunnel problems, such as scale effects and tunnel constraint effects; 
(9) the investigation of special devices (e.g., the jet flap). 

Dr. Roberts concluded by saying that the true function of the 
aerodynamics office was not entirely that of performance estima- 
tion, which should be an automatic process dependent upon 
standardized text-book procedures. Far greater effort should be 
concentrated on aerodynamic handling aspects, and the aero- 
dynamicist had an important part to play in improving the “breed” 
to a stage where a few successful British types could be produced. 
This might do much to halt the present trend away from heli- 
copters and towards other forms of low-speed aeroplanes. 





SECOND SUPER-CARRIER 


Tt U.S.S. Saratoga, second of the U.S. Navy’s super-carriers, 
was commissioned in the New York Naval Yard recently. 
There were 6,000 guests at the ceremony. Saratoga cost £74m 
and is three feet longer than Forrestal, the first of the class, which 
is already in service. Saratoga’s engines, more powerful 
those of her sister ship, develop 250,000 h.p., giving her an “aver- 
age speed” of 34 kt. She can accommodate 100 aircraft. Carriers 
of the same class now building or projected are the CVA-61 
Ranger and the still-unnamed CVA-62. 




















IMPACT OF THE HEAVY JETS 


How the World’s Airports Will Match Up to the DC-8 and the Boeing 707: a Flight Analysis 


By J. M. RAMSDEN 


of the ballpark.” A neat summary by Charles J. Lowen, 

administrator of the U.S. Civil Aeronautics Administra- 
tion, of the problem very much in everyone’s mind: the airport 
requirements of the DC-8 and the Boeing 707. Mr. Lowen might 
also have mentioned the strength of the ballpark, since the two 
players concerned are pretty hefty specimens. 

There has been much gloomy headshaking on this subject, and 
allegations that the world’s airlines—which do not directly have to 
foot the bill for the im we of airports—are irresponsibly 
buying airliners that will be hopeless runway misfits. It is, say 
the critics, difficult enough for national airlines which have 
ordered these aircraft to persuade their own governments (or 
municipal authorities, as the case may be) to spend the necessary 
sums of taxpayers’ money on new runways: but will other coun- 
tries, through which the aircraft will operate, be easily persuaded? 

The answer is, of course, that nations will have to “keep up with 
the Joneses” in the matter of airports, just as the airlines are doing 
in the buying of aircraft. It is more than a matter of keeping up 
with the Joneses—the world wants and needs airliners of the 
calibre of the DC-8 and Boeing 707. In the U.S.A., as might be 
expected, practical steps have been taken (to the tune of £15 
million) for the improvement of airports, which already are among 
the best in the world, although even this is regarded only as an 
immediate interim measure. Chicago alone wants very nearly 
that amount spent on it eventually. 

It would be stupid to assume that Boeing and Douglas and 
their experienced customers are deluding themselves about the 
impact—literally—of their new airliners upon the world’s run- 
ways. All of the countries whose national airlines have ordered 
the aircraft are already urgently reviewing their airports, and 
some, e.g., Sweden and Switzerland, have already put big 
improvement programmes in hand. 

The object of this analysis, therefore, is not to show that the 
DC-8 and 707 are hopeless runway misfits, but to indicate just 
how much airport work has got to be done before their full 
value can be exploited. Exactly what, then, is involved? 

A detailed assessment of 58 of the world’s main airport runways 
in the light of published data on the DC-8 and 707 shows that at 
present only one, Casablanca (Nouasseur), is capable of taking 
the aircraft at full load with 100 per cent regularity—i.ec., on 
every day of the year. Leopoldville and Stockholm will, when 
present improvements are finished, also be adequate. Of the rest, 
25 are deficient both in length and in strength, and 30 are lacking 


‘Bice we start pitching we must first establish the size 


in one respect or the other. A similar analysis of the runways of 
80 diversion airports (which include some of the main airports) 
shows that 30 per cent also fall below requirements, even at the 
lighter landing loads considered. These are startling conclusions, 
and the assumptions made in arriving at them need stating 
carefully. 

The 58 main airports chosen are those which are likely to be 
used as terminals for full-load flights. They were selected from 
the route-networks of the 17 airlines which have so far ordered 
either DC-8s or 707s (see tables), and they will actually be found 
to include all the world’s major trunk terminals—a sharp reminder 
of the way in which these aircraft are going to dominate world 
traffic in five years’ time. These main airports will not, of course, 
always be used for full-load take-offs; but it is fair to examine 
them all on this assumption if the full intercontinental potentiali- 
ties of the DC-8 and the 707 are to be realized. 

The accompanying tables include, firstly, the paved length of 
the longest runway of each airport, as it stands at a, ee 
extensions are being made, the future length, if known, 
has been assumed (it is marked with an asterisk). The actual 
length of any runway is, of course, no guide to its suitability 
unless local elevation and temperature—the average daily 
temperature for the hottest month of the year—are known, and 
it is necessary to apply correction factors where these exceed 
standard conditions—i.e., sea level and 15 deg C (at sea level) 
respectively. Slope has been discounted throughout. The 
correction factors used in this study are those recommended by 
I.C.A.O. (International Siandards and Recommended Practices, 
Annex 14). For elevation, the correction is 7 per cent per 300m 
(1,000ft) above mean sea level. This corrected length is further 
adjusted at the rate of 1 per cent for every 1 deg C that the air- 
field reference temperature exceeds standard atmosphere tempera- 
ture at that elevation. Statistical deviation from average has been 
ignored. Some authorities—e.g., the United States C.A.A.— 
recommend that the temperature correction should be at the 
rate of 4 per cent for every 1 deg Fahrenheit above standard: this 
correction is slightly less severe than the other, but it is generally 
agreed that for pure-jet aircraft, the performance of which is 
markedly sensitive to temperature, a rather more severe correction 
than either may be required. Published Douglas figures show that 
DC-8 take-off distances are substantially greater in I.S.A.-plus 
conditions than the I.C.A.O. correction method indicates; and 
although it is generally recognized that the I.C.A.O. method is 
in need of revision, it has been used in this study even though 





KEY TO ABBREVIATIONS IN TABLES OPPOSITE AND ON p.526 


iswl, isolated single wheel load; auw, all-up, or gross, weight; * projected figure. 
(1) (in heading, last col.), a dash signifies suitability. (2) 2,316ft tarmac, the rest 
lacerice. (3) For 7,337ft only. Runway 19 has 4,428ft capable of taking 59,524 Ib 
iswi. (4) Strengthening to this amount is at present being carried out. (5) At 
70 Ib/sq in tyre pressure. (6) This is the weight of the largest aircraft accepted, 
the Globemaster. (7) This is the weight of the -6B, usually largest type accepted. 
(8) Ic is believed that 8-36s can be accepted (300,000 Ib). (9) May be finished in 
1956. (10) Normally restricted to 110,000 Ib auw. (11) Very limited facilities. 











(12) Restricted to aircraft of 10,000 ib auw. (13) May be too far. (14) New 
10,000f runway has just been started. (15) Four-wheel bogie. ‘'6) Pietersburg 
and Kimberley have earth runways only. (17) Despite this figure Qantas operate 
Super Constellations into Karachi. (18) 7,870ft by day. (19) Landing only. 


N.B.—Data in che first four columns of eacn table have been compiled with the 
help of the Aeronautical Information Service of the Ministry of Transport ond Civil 
Aviation and are accurate to the best of their belief. 











FLIGHT, 4 May 1956 525 


AIRPORTS OF THE WORLD 
Their Suitability for the Douglas DC-8 and Boeing 707: for Assumptions see Article 




















feng Strength Approx. Suitability(!) 
Airport and Alternates — Main Runway a Dest A. I 
ag tb ft Length | strength 
ft (approx.) 
Algiers (Maison Blanche) 7,972 99,210 iswi 82 29.4 10,400 —2,430 = 
alencia (200 miles) 7,787 51,180 iswi 213 30.7 _ —_ 
Barcelona (280 miles) 7,874 147,710 iswi 13 28.0 _ om 
Amsterdam (Schiphol) 8,364 148,800 isw! —13 20.8 9,500 —1,140 _ 
Dusseldorf (110 miles) 8,120 75,000 iswi 122 23.5 _ — 
London (230 miles) 9,570 L.C.N. 100 80 22.0 - - 
Auckland (Whenuapai) 6,590 51,000 isw! 100 26 9,700 —3,110 Weak 
Ohakea (240 miles) 7,000 51,000 iswi 175 21.0? - =- 
Christchurch (Harewood) (480 miles) 6,600 51,000 iswi 113 21.0 _ _ 
Bangkok (Don Muang)... 8,528 132,280 auw (wet) 12 35.0 10,800 —2,270 Weak 
9 (Ming ) (360 miles) 8,100 150,000 auw 100 35.2 _ - 
Beirut ... sing 7,800 000 86 33.0 10,600 — 2,800 — 
Cairo (350 miles) |. 9/354 }— 1 --peotelamaaaa 311 41.0 = - 
Nicosia (160 miles) ... 5,930 L.C.N. rH 728 40.0 Marginal — 
Bermuda (Kindley) .. 8,843 250,000 auw 11 29.0 10,200 —1,350 = 
New York International (760 miles) 9,422 260,000 auw 12 28.0 _ = 
Bombay (Santa Cruz) 7,050 60,000 isw! 27 30.9 10,400 —3,350 Marginal 
Ahmedabad (280 miles) 6,000 60,000 auw 180 41.0 = Weak 
Brazzaville (Maya Maya) 7,546 297,621 auw 1,043 31.6 11,500 — 3,950 — 
Pt. Noire (230 miles) 6,266 44,000 iswi2 49 277.0 _ a 
Brussels (Nacional) 8,050 143,300 auw 158 ne 9,850 — 1,800 Weak 
Amsterdam (100 miles) 8,364 148,800 iswi 13 20.8 “s - 
Paris (Orly) (180 miles) 7,874 99,210 iswi 295 25.2 — — 
Buenos Aires (Moron) 11,810 26,455 iswi3 82 29.2 10,400 _ Weak 
Montevideo oom (150 miles) 7,052 70,547 iswi4 7s 28.0 — 
Cairo . 9,354 311 41.0 11,600 2,250 = 
Nicosia (360 miles) . 5,930 Ss 728 40.0 Marginal ons 
Beirut (350 miles) 7,800 300,000 auw (app.) 86 33.0 = _ 
Calcutta (Dum Dum) 7,000 175,000 14 343 10,700 3,700 Marginal 
Gaya (270 miles) .. 6.000 coaster) 370 20 = Weak 
Chittagong 0. miles) 6,000 175,000 auwé 12 36.0? _ — 
Ceracas (Maiquetia) .. 7,200 100,000 auw? 153 33.9 10,800 3,600 Weak 
Port of Spain (Piarco) (380 miles) 7,810 200,000 auw 37 30.5 - = 
Casablanca (Nouasseur) 11,000 000 8 656 23.0 10,300 _ - 
Meknes (130 miles) ... 8,200 A 080 lew! 1,889 22.0? - - 
Seville (290 miles) 7,053 124,340 iswi ba 35.5 _- _ 
Chicago (O'Hare) 8,1009 000 iswi 657 26.4 10,650 —2,500 Marginal 
Detroit (Wayne Major) (220 miles) 7,900 By --4 a 639 25.0? _ — 
St. Lowis (Lambert) (250 miles) ... 10,015 200,000 auw $58 25.0? - - 
Cologne dittn Sa 8,000 65.000 iswi 267 25.5 2,200 _ 
Dusseldorf (30 miles) 8.120 75.000 isw! 12 23.5 10,200 = - 
Frankfurt (90 miles) 7,000 100,000 isw! 368 26.6 _- - 
Colombo (R 1 6,013 30,000 iswito 2 30.7 10,450 4,440 Weak 
Jafina Fm emer I (210 miles) 7,500 as _ oy 33 30.0? _ Weak 
(Kastrup) 7,558 220, a 16 21.0 9,550 2,000 _ 
Stockholm (Jordbro) (320 miles) 10.800* wal 46 270 — —_ 
Oslo (300 | miles) a 8,200 99, a, auw 665 21.3 _ _ 
Dakar (Yof) 7,897 44,000 iswi 7s 29.4 10,400 2,500 Weak 
Theis (40 miles) 5,905 28,600 iswi 269 27.0? Marginal Weak 
Sal (390 miles) 6,561 99,180 auw 184 28.0? _- Weak 
a ae 8,120 75,000 iswi 122 23.5 9,850 1,730 _ 
Amsterdam (110 miles) 8,364 148,800 isw! —13 20.8 _ - 
Brussels (100 miles) 8,050 143,300 auw 188 2s _ _ 
Entebbe 9,900 135,000 auw 3,750 25.7 13,300 — 3,400 Weak 
Nairobi (Eastleigh) (320 miles) 7,980 100,000 auw 5,371 25.7 _- Weak 
Kisumu (160 miles)!! 6,000 80,000 auw 3,795 34.0 - Weak 
Fiji (Nandi). 7,144 52,000 iswi 61 33.0 10,650 3,500 Weak 
ijt (Nausori) (80 miles 7,000 4,500 iswi!2 19 33.0 _ Weak 
Tutula |. (Tafuna)!3 (e20 miles) 6,08014 80,000 auw 6 30.0? _ Weak 
Frankfurt 7,000 100,000 isw! 368 26.6 10,400 3,400 — 
Dusseldorf (30 miles) 8,120 75,000 isw! 122 23.5 - —- 
Bale (Mulhouse) (175 miles) 7,775 99,000 isw! 833 24.0? _ _ 
Geneva (Cointrin)  ... 10,428° 77,100 iswi 1,600 33.3 12,150 ~1,720 — 
Paris (Orly) (245 miles) 7,874 99,210 iswi 295 25.2 _- - 
Frankfurt (285 miles) 7,000 100,000 iswi 368 26.6 _ _ 
H K eal — 7,200° nla® 12 29.0 10,300 ~~ 3,100 O.K.? 
Monile (700 miles) ... 7,500 200.000 auw 67 33.4 _ _ 
Taipei (505 miles) ... 7,600 33,000 iswi 70 35.0 _ Weak 
Honolulu ~ anaes 13,104 200,000 auw!5 10 29.5 10,300 — Weak 
Hilo (200 miles) ‘ 6,500 150,000 auw 31 30.0? =- — 
Johannesburg (Jan Smuts) .. 10,500 135,000 iswi 5,559 23.3 14,800 4,300 _ 
Waterkloof (Pretoria)!® (35 miles) 8,400 100,060 isw! 4,941 23.0? — Marginal 
Karachi 7,500 102,000 auw!7 83 34.0 10,700 3,200 Weak 
Nawabsham (120 miles) 6,000 160,000 auw 120 34.0? = im 
































*% For key to numbered references see footnote opposite [CONTD. OVERLEAF 
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Length Strength Aporex. Suitability(') 
, Main . Elev. Temp. Length . 
Airport and Alternates Main Runway 
Runway fe Deg. C. Required Length 
ft ® fe fe (approx.)| S*renst® 
Leopoldville 15,400* n/a* 971 30.3 11,200 — O.K.? 
Pt. Noire (240 miles) 6,266 44,000 iswi2 49 27.0 — _ 
Lima ("Tambo) 12,000* 175,000 auw® 483 26.8 10,400 _ Marginal 
Pisco (125 miles) 12,000* 44,090 iswi 19 27.5 —_ — 
Lisbon 6,823 77,160 iswi 360 26 10,000 3,180 — 
Madrid (320 miles) 10,006 141,090 iswi 1,984 33.2 _ -_ 
Seville (200 miles) 7,053 124,340 iswi 98 35.5 _ — 
London 9,570 L.C.N. 100 (10R/28L) 80 22.0 9,700 Marginal _ 
Prestwick (325 miles) 7,000 L.C.N. 60 63 19.0 =— - 
Shannon (370 miles) 7,024 140,000 auw 1S 18.1 _- =- 
Los Angeles 8.561 200,000 auw 125 20.0 9,550 1,000 — 
Fresno (200 miles) 7,028 n/a 331 20.0? _ _ 
San Diego (Lindbergh) (125 miles) 8,100 260,000 auw 15 20.0? _- — 
Manila 7,500 200,000 auw 67 33.4 10,600 3,100 — 
Hong Kong (702 miles) 7,200° nja* 12 29.0 - O.K.? 
Clark (U.S.A.F.) (55 miles) 8,500 70,000 iswi 475 28.0? _ 
Mexico City (Central) 9,930 100,000 auw 7,347 24.5 16,700 6,770 Weak 
Acapulco (170 miles) 7,500 80,000 auw 30.0? _ Weak 
Miami (International) 3,400 200,000 auw 9 30.3 10,400 1,000 — 
Tampa (205 miles) 6.998 120,000 auw 26 30.0? _ _ 
Montevideo (Carrasco) 7,052 70,547 iswi+ 75 26.0 10,200 3,150 _ 
Buenos Aires (Moron) (150 miles) 11,810 26,455 iswi) 82 29.2 _ Weak 
Montreal (Dorval) 7,000 145,000 auw 104 272.0 9,750 2,750 Weak 
Toronto (Malton) (315 miles) 6.200 n/a 565 20.0? _ O.K.? 
Nairobi (Eastleigh) 7,980 100,000 auw 5,371 25.7 14,850 6,870 Weak 
Entebbe (320 miles) 9,900 135,000 auw 3,750 25.7 _ _ 
Dar-es-Salaam (420 miles) 8,000 70,000 iswi 181 29.4 _ _ 
New York (international) 9.42 260,000 auw 12 28.0 10,200 — 780 _ 
Washington (215 miles) 6.740 120,000 auw 16 29.7 _ _- 
Boston (Logan) (185 miles) 10,012 200,000 auw 19 25.5 _- _ 
Oslo 8,200 99,100 iswi 665 21.3 10,100 1,900 — 
Copenhagen (300 miles) 7.558 220,000 auw 16 21.0 a — 
Stockholm (260 miles) 10,800* n/a® 46 27.0 _ O.K.? 
Panama (Tocumen) 7,000 145,000 auw 150 34.0 10,800 3,800 Weak 
Barranquilla (Soledad) (340 miles) 5,180 100,000 auw 44 34.0? 820 Weak 
Medellin (Olaya Herrera) (325 miles) 8,202 120,000 auw 4,650 28.0? - _ 
Paris (Orly) 7,874 99,210 iswi 295 25.2 10,300 2,430 —_— 
Brussels (175 miles) 8,050 143,300 auw 158 28 _ — 
Toulouse (Blagnac) (375 miles) 8,202 220,500 auw 499 23.0 _ = 
Rio de Janeiro (Galeao) 7,440 145,000 auw 10 27.8 10,100 2,660 Weak 
Sao Paulo (Congonhas) (225 miles) 6.119 120,000 auw 2,608 28.5 — _ 
Rome 7,413 88,180 iswi 426 277.9 10,550 3,140 _— 
Turin (340 miles) 7.709 77,16 iswi 981 28.0? = — 
Naples (Capodichino) (110 miles) 7.217 61,730 iswi 289 278 _ _ 
Saigon (Tan Son Nhut) 7,05318 88,000 auw 33 29.0 10,300 3,250 Weak 
Bangkok (465 miles) 9.84019 132,280 auw (wet) 12 35.0 _ _ 
Pochentong (135 miles) 5,280 66,140 auw (wet) 33 30.0? 720 Weak 
San Francisco 8.870 125,000 auw 11 19.2 9,400 530 Weak 
Fresno (160 miles) 7,028 n/a 31 20.0? — O.K.? 
Los Angeles (325 miles) 8,561 200,000 auw 125 20.0 _ 
Santiago (Los Cerrilos) 6.560 175,000 auwé 1,678 28.6 11,650 5,090 Marginal 
Mendoza (E! Plumerilio (120 miles) 6,606 35,273 iswi 2,309 25.0? — Weak 
Sao Paulo (Congonhas) 6,119 120,000 auw 2,608 28.5 12,600 6,480 Weak 
Rio de Janeiro (225 miles) 7,440 145,000 auw 10 78 _— = 
Seattle 8,500 120.000 auw 416 20.0? 10,200 1,700 Weak 
Vancouver (120 miles) 8,600 75,000 iswi 9 20.0? — — 
Singapore (Paya Lebar) 8.000 60,000 isw! 59 29.4 10,400 2,400 Marginal 
Kuala Lumpur (200 miles) 6,000 55,000 iswi 106 “9g — _ 
Butterworth (375 miles) 5,800 L.C.N. 35 8 30.8 Marginal — 
Stockholm (Jordbro) 10,800° n/a® 46 27.0 10,100 — O.K.? 
Oslo (260 miles) 8,200 99,100 iswi 665 21.3 —_ —_ 
Copenhagen (325 miles) 7,558 220,000 auw 16 21.0 — —_ 
Sydney 7,898 100,000 iswi 10 24.5 9,900 2,000 _— 
Willamstown (Newcastle) (100 miles) 8,000 75,000 iswi 23 24.0? — — 
Dubbo (190 miles) 6,000 30,000 iswi 921 26.0 — Weak 
Tokyo 8,400 145,000 auw 2 27.7 10,200 1,800 Weak 
Osaka (Itami) (250 miles) 6,000 80,000 auw 39 35.0 _ Weak 
Misawa (460 miles) 8,500 80,000 auw 118 27.0 — Weak 
Toronto (Malton) 6,200 n/a 565 20.0? 9,850 3,650 O.K.? 
Montreal (Dorval) (315 miles) 7,000 145,000 auw 104 22.0 — — 
Vancouver 8,600 75,000 isw! 9 20.0? 9,850 1,250 — 
Calgary (425 miles) 6,200 100,000 auw 3,557 20.0? —_ Weak 
Seattle (120 miles) 8,500 120,000 auw 416 20.0? — —_ 
Winnipeg 6,400 40,000 iswi 781 18.0? 9,900 3,500 Weak 
Rivers (145 miles) 6,000 100,000 auw 1,550 17.0? — Weak 
Lakehead (325 miles) 6,200 80,000 auw 653 17.0? _ Weak 
Zurich (Kloten) , 8,531 145,000 iswi 1,420 23.0 11,000 —2,470 _ 
Paris (Orly) (300 miles 7,874 99.210 iswi 295 25.2 — = 
Geneva (Cointrin) (145 miles) 10,428* 77,100 iswi 1,600 33.3 —_ _ 
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IMPACT OF THE HEAVY JETS... 


it may not be severe enough. (This is where temperature 
“accountability” in the calculation of turbine aircraft perform- 
ance is brought in to settle all arguments.) Obviously, at some 
places in the hottest months it will be possible to schedule 
departures for the cooler hours of the night. 

xample: Runway paved length, 8,000ft. Elevation, 1,000ft: correc- 
tion factor = 1.07. Temperature, 25 deg C (i.e., 12 deg C above 13 deg C 
standard at 1,000ft): correction factor = 1.12. Combined correction fac- 
tor= 1.07 x 1.12=1.20. Assuming DC-8 or 707 gross-weight take-off 
field length at sea level and 15 deg C to be 9,000ft (see below), total 
approximate field length required is 9,000ft x 1.20=10,800ft. Thus 
additional length needed is 10,800 —8,000ft = 2,800ft. 

Clearly this method of determining a runway correction is 
only an approximation, and special studies have to be made for 
individual aircraft and airports if accuracy of the first order is 
required. Where the method produces a correction greater than 
about 35 per cent (e.g., Entebbe, Johannesburg, Mexico City, 
Nairobi, Sao Paulo) it becomes less accurate (i.e., too harsh); but 
for the purpose of this analysis, which seeks to provide a general 


ORDER BOOKS 
(Correct to April 30th, 1956) 






































BOEING 707 
Customer No. Model Delivery date Price 
PanAm 23 (6) 120 Dec., 1958, to $140m app. 
(17) 320 Nov., 1959 
American 30 120 From March, 1959 $135m 
Braniff 5 120 From Oct., 1959 $30m 
Continental 4 120 1959 $21.3m 
Air France 10 320 Nov., 1959, to $7im 
Nov., 1960 
Sabena 4 320 From Dec., 1959 $20m app 
TWA 8+ 120 From April, 1959 
22 opt. 
Lufthansa 4 320 Spring, 1960 
Total: 88+ 22 options. 
DOUGLAS DC-48 
Customer No. Model Delivery date Price 
PanAm 25 357 and From Dec., 1959 $160m 
375 
United 30 (15) 357 From May, 1959 $175m 
(15) J75 
National 6 387 Midsummer, 1959 $37m 
K.L.M 84 578 From March, 1960 $50m 
4 opt 
Eastern 18 (6) 357 May, 1959 Incl. opt. 
8 opt. (12) J75 March, 1960 $165 
LAL. 2 75 1960 $27m plus 
S.A.S. 7 575 1960 App. $50m 
Panagra 4 575 Early 1960 m 
Swissair 2 i758 Spring, 1960 $16.4m 
Delta 6 357 June, 1959 App. $36m 























Total: 110+ 12 options. 


picture, the method has been regarded as appropriate for every 
airport. It should be borne in mind that the lengthening 
figures calculated for some runways may be purely hypothetical, 
because of permanent local obstructions such as buildings or 
railways. 

Few runways are of less than 150ft width, which is assumed 
to be adequate for both aircraft, since they are not likely to be 
more critical than current aircraft in regard to ground-manceuvr- 
ing, crosswind landings, or instrument approaches. 

The most up-to-date figures for the J75-powered DC-8 and 707 
intercontinental versions) gross weight and take-off are as fol- 
lows: DC-8, 287,500 Ib and 8,760ft C.A.A. balanced field 
length*; Boeing 707, 290,000 Ib and 9,000ft B.F.L. There has 
been talk of these weights being increased over the 300,000 Ib 
mark, and it is possible that this might happen: certainly there 
are few if any aircraft whose design gross weight has not gone 
up in the course of development, either to improve payload- 
range, or just through the growth of structure weight. However, 
this possibility has been ignored in the present study, and a 
round figure of 9,000ft for the take-off field length of both air- 
craft in International Standard Atmosphere conditions, i.e., sea 
level and 15 deg C, has been assumed for full-weight operation 
from the main airports. 

The assumptions made in gauging the suitability of alternates 
from the performance aspect are different, being based on the 
ability of these airports to take the two aircraft at their landing 
weights. The latter are taken to be 180,000 Ib for each machine, 
giving a landing distance of the order of 6,000ft with reverse 
thrust. A landing weight of 180,000 Ib has been chosen because 
it is less than the maximum permissible landing weight (about 
200,000 Ib for each aircraft) and more than the zero fuel weight 
about 170,000 for each). The alternate’s subsequent ability 
to enable the aircraft to get out again is assumed not to be critical. 


* Accelerate-stop distance assuming engine-cut at critical point. 
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The importance of suitable alternates cannot be overrated : 
without them safe and regular world-wide operations are doomed. 
Those chosen in this study are the best from the point of view 
of length and strength. There is no hard-and-fast rule about the 
choice of an alternate diversion-airport: different airlines often 
prefer different alternates for the same main terminal, particularly 
in Europe and the U.S.A. where airports lie thick on the ground. 
In other parts of the world, of course—e.g., Hong Kong, Fiji— 
alternates are more critical, and some main airports have few 
from which to choose. But the majority have what might be 
termed their “official alternates”—usually airports two or three 
hundred miles away, out of the same weather area. In picking 
the best likely diversion airports for the DC-8 and 707 in this 
study, many of these official alternates have been discarded on 
the score of length or strength in favour of others that are better 
in these respects. Some of those rejected were considerably below 
requirements. Many of those substituted (where possible two 
for each main airport) shape up poorly, but they are believed to 
be the best available. Some may be unfamiliar, others may not 
be usable by operators for economic or other reasons; but when 
taken altogether they provide the general picture which is the aim 
of the present analysis. Distances from the respective main 
airports are given in each case. Their lengths have not been 
corrected for elevation and temperature, since landing distance 
is rarely sensitive enough to engine reverse thrust to be taken 
into account, but elevation and temtperature data have been 
included for good measure. Some of the alternates picked are, 
of course, main airports in their own right. 

Runway length, however, is but half the problem. Ask most 
airport authorities how their runways will measure up to the 

’s and 707’s runway requirements, and they will perhaps 
shrug and say that extension plans will be put in hand. Ask them 
how they will stand up to 290,000 lb gross weights, and they will 
probably laugh. For very few airports were designed to with- 
stand such mighty loads, and beefing up to the requisite strength 
will in many instances involve pretty well the complete reinforcing 
of all runways, taxi-tracks and aprons. 

The full-page tables include the bearing strength of each air- 
port. The different forms in which this is presented is a measure 
of the vagueness that exists about pavement strengths. Most 
authorities supply a figure for “isolated single-wheel load,” a 
value which is relatively easily established by mechanical test; 
others quote the maximum gross weight acceptable; some just 
say “DC-4” and leave it at that (where this is the case the appro- 
priate gross weight has been inserted). The more sophisticated 
airports give a Load Classification Number, which is the most 
realistic index of all, since it is the basic design parameter, taking 
into account weight, tyre pressure and undercarriage geometry, 
and incorporating single-wheel load. The L.C.N. system sets a 
standard to which both the runway engineer and the aircraft 
designer can work: without the system it is well-nigh impossible 
for either to take all the variables into account. The L.C.N. to 
which the Douglas and Boeing designers are working has not 
yet been published, but the geometry of each main undercarriage 
appears to be a conventional bogie (Douglas started off with a 
co-axial quad, later changing to tandem pairs) and an approxima- 
tion for equivalent isolated single-wheel load can be calculated. 
This impressive-sounding quantity is that which, at a given tyre 
pressure, produces the same effect on a pavement as the multiple- 
wheel load. 

Some measure of a four-wheel bogie’s load-spreading ability 


Load spreader: One of the main bogies of the Boeing 707 prototype. 
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may be gained from the fact that an airport able to support 
a hypothetical single-wheel aircraft of 200,000 Ib is, generally 
speaking, strong enough to take a four-wheel bogie aircraft of 
something like twice the weight. A rough-and-ready calculation 
of the equivalent i.s.w.l. of a four-wheel bogie may be obtained by 
multiplying gross weight by 0.22: this is an I.C.A.O. (Annex 14) 
recommendation, and assuming 290,000 lb for the gross weight of 
each jet, we arrive at approximately 64,000 Ib equivalent i.s.w.1. 
This at once enables us to see how the two aircraft match up 
to the main airports which quote their bearing str s in terms 
of i.s.w.l. (which is in fact the majority). And if we assume 
for each type a tyre pressure of 150 Ib/sq in we arrive at an L.C.N. 
number of the order of 80 or 90. For comparison, L.C.N.’s for 
the Comet 4 and the Britannia 310 lie between 50 and 60 
The strength required of the alternates is not so severe, be 

based on landing weight. The landing weight of 5000 I 
assumed earlier gives an equivalent i.s.w.l. of 40,000 Ib for these 
airports. 

me airport strengths quoted in the table simply give a gross- 
weight figure, and in each case for lack of further information it is 
assumed that this is for dual main-wheel aircraft; by applying a 
factor of 0.35 (I.C.A.O., Annex 14) an approximation for equiva- 
lent i.s.w.l. can be gained. It should be emphasized that this is 
only an approximation. It is in fact a reversal of the Annex 14 











DC-8 AND 707 
ra y of A Pp Hf 
Take-off weights : _ _ --« 290,000 Ib 
Equivalent isolated single-wheel loads ae -» 64,000 Ib 
Take-off field lengths, 1.S.A.  . ‘ ‘ 9,000fr 
Landing weights : .. 180,000 Ib 
Equivalent isolated single-wheel loads : . 40,000 ib 
Landing field lengths with reverse thrust 6,000fr 








correction factor—which, as previously stated, is intended for 
application to an aircraft rather than to a runway. Pavement 
resistance—which depends on its flexibility, aircraft tyre pressure, 
tyre contact area, aircraft wheelbase and so forth—is an imper- 
fectly understood subject, and each runway has to be considered 
on its merits. But the 0.35 factor has been applied because it 
gives the benefit of the doubt. If the airports which quote their 
runway strengths in terms of maximum acceptable gross weight 
were not analysed in this way, and their “gross weights” taken 
as the only measure of their strength, it would be found that 
very few indeed would be able to take the two aircraft. 

If, then, the suitability of each airport is assessed according to 
the foregoing assumptions, we arrive at the conclusions listed 
earlier. The writer believes that, in the light of published know- 
ledge about the DC-8 and 707, the assumptions are fair and in 
certain cases possibly generous; throughout, the benefit of any 
doubt has been grant For example, the great majority of the 
i.s.w.l.s quoted in the table are for considerably lower tyre 
pressures—often 100 Ib/sq in—than the 150 Ib/sq in assumed 
for the DC-8 and 707. "The conclusion, in a nutshell, is that 
before the world can take full advantage of these mighty air- 
craft, it will need about 150,000ft more runway (of appropriate 
strength), and 140,000ft of runway overlay (of anything up to a 
foot thick) to bring existing pavements up to strength. The total 
cost, assuming round mag hy £300 per foot for new runway and 
£100 per foot for overlay, is of the order of £60 million. And 
this excludes the imponderable cost of toughening taxi-tracks and 
aprons. 

Here it is appropriate to make a few general observations about 
airfield pavement design, a branch of engineering which, because 
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General arrangement of the DC-8, with a diagram of the revised four- 
wheel bogie (changed from the co-axial quad illustrated in “Flight” of 
July 29th, 1955). Note steerable rear pair. 


of the different conditions—e.g., climate, availability of materials, 
soil strength and so forth—that occur in practice, is far from 
being an exact science. The extent to which the world’s runways 
comply with any standard is difficult to assess; many were laid 
in the war with tarmacadam or 6in-slab concrete surfaces, when 
the requirements of the future were ignored in the urgent needs 
of the moment, and very few were designed to calculated stan- 
dards. London Airport—with its double-slab concrete surface 
(8in below, 12in top) and heavy base and subgrade—is typical 
of postwar runway engineering at its best. 

Strengthening a runway may be carried out in either of two 
ways. If the extra strength needed is relatively small, a bitu- 
minous surface will suffice. For an existing strength of, say, 
40,000 Ib to 50,000 Ib i.s.w.1., about four inches of overlay would 
be needed to take the heavier loads. For weaker runways, 
resurfacing with concrete slabs, which may have to be anything 
up to a foot thick, provides the only satisfactory solution. Resur- 
facing, it should be pointed out, is always an awkward undertaking 
because of the serious dislocation to traffic it causes. 

A point that has to be seriously considered in runway design 
is the effect of repeated loads on strength, and here it is a sobering 
thought that taxi-tracks, which—because of their more confined 
area—receive more repetitions of maximum load than do main 
runways, must be at the very least as tough as the runways they 
serve. Statistics show the actual movement-repetition ratio of 
taxi-track to runway to be about 10:1 Taxi-ways, and even 
more so the aprons and hardstandings, in fact have to bear the 
full brunt of the worst possible loading condition—that imposed 
by the slowly moving fully-laden aircraft. And if, as shown, the 
majority of runways are below strength, it is fair to assume that 
an even greater majority of subsidiary airport pavement is too. 
It seems that there are good business prospects for the world’s 
— contractors—and for the makers of medium-weight 
airliners. 





CONCLUSIONS 
Of the 58 main airports considered: 
Number suitable ... ons eee ens poe ose 
Number ble after pletion of current work .. 
Number deficient in length or strength ‘ 
Number deficient in length and strength 


Of the 80 diversion airports eeatswets 
Number suitable .. 
Number deficient in ‘length or strength 
Number deficient in length ond strength 
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AIRLINER IDENTIFICATION 


“Know Your Airliners,” by John W. R. Taylor and Roy Cross. 
Published for Shell-Mex and B.P., Ltd., (though not available 
from that company), by Perry Colour Books, Ltd., and Educa- 
tional Productions, Ltd., 11 Buckingham Street, London, W.C.2. 


Illustrated. Price 2s 6d. 
[7 "ould require a very search of the aeronautical book- 
shelf to find a better -crown’s worth than Know Your 
Airliners, a — effort by John W. R. Taylor and Roy Cross. 
The purpose of the book is to describe briefly and illustrate 28 
leading types of transport aircraft, and it contains a 
silhouettes of each. In one respect, however, it is a 
book with a difference: the conventional phic — 
tions have given t.,. to a superb set of —— 
which are reproduced in full colour. Also shown in colour, for 
first time, are the badges of all the major airliners serving British 
airports. The book’s attractive appearance and low price should 
guarantee it a wide sale among the airport-visiting public. 


“FLIGHT”? PHOTOGRAPHS 


MARY of the photographs Re ye in Flight, i.e., those 
taken by our own ic staff (as indicated on pub- 
lication) are subsequently — ~ le in the form of high-quality 
Prices are as fo : 


P a Bale a tek a eek 
10 x 8, 5s or 7s 10d; 12 x 10, 6s or 9s 8d; 15 X12, 9s 6d or 13s; 
20 x 16 (semi-matt only), 13s or 18s. 


Also available 5 a oe seri RNAS, 
ing both historic and pine Nye rey REC. RN 


R.A.F. and Fleet Air Arm. wey mee crm Bah = dagen Beye 

able on application. Prices are 8d each card, or 7}d each 
quantities of a dozen or more. Yo view only—in most cases a 
good three-quarter front or side—is available for each aircraft type. 
Available, too, as a. at the same prices, are reproductions 
of general of some 20 British aircraft that 


-arrangement dra 
have appeared in our “Aircraft Intelligence” pages. 
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AIRCRAFT INTELLIGENCE 


Boeing B-47B Stratojet. The first air- 
nae A B-47B—destined to be a jet- 
“hurricane hunter’ left the 
=o at Seattle on March 26th for 

whe N.Y., for modification as a 
. It will 


cyclones, while specially fitted B-29s and 
B-50s continue in their work of low and 
medium level observation within the 
storms. 


Beech T-34B Mentor. The U.S. Navy 
has placed a second order for an unspeci- 
fied number of T-34B Mentors to a value 
of $4m. The type has been in production 
for the Navy since 1954 and was phased 
in as a basic trainer at N.A.S. Pensacola 
last November. It is gradually replacing 
the SNJ (Harvard). 


France 


Bréguet 901. Including the prototype, 
five Bréguet 901 high-performance ~_~ 
have now been completed. During the 

World Gliding Championships at Saint 
Yan this summer two will be used by the 
French team and six others will be loaned 
to American, Canadian, Australian, North 
African, Japanese and Swedish competitors. 


S.N.C.A.S.E. 210 Caravelle. Following 
the French participation in the Royal 
Easter Show in Sydney and a subse- 
quent world-wide tour by M. 

Hereil, president and director-general of 
S.N.C.A.S.E., it is reported that orders 
for the CaraveHe are being negotiated with 
several of the world’s airlines. 


S.N.C.A.S.E. 212 Durandal. The first 
flight of this new delta-winged intercepter 
was made at Istres on April 21st. At the 
moment is has only the power of a 
S.N.E.C.M.A. Atar, with variable-area 
penne ge A. A EN 
motor, which will later make it s 

is ag fy be seen under the - 


structure, Fer without a central 

“spine’’. in-wheel retraction 

similar in layout to that of the Nord 

Griffon. PB a n,m 

the lip of the intake back to the level of the 

ae crossing the nosewheel- 
The nosewheel 


bay door. to be 
hydraulicall ~~ % and wing is 
very thin. trials were carried out 


an the auaher's ahietd ty Pieme Mactendl 
and either he or Cmdt. Carpentier made 
the first flight. 


S.N.C.A.S.O. Helicopters. Mr. Don R. 
Berlin, president of the Vertol Aircraft 


S.N.C.A.S.O, to the French 


of a large number of H-21C helicopters. 
Deliveries will begin in June and will 
continue for a year. The agreement 
further stipulates that supplies may be 
continued subsequently with aircraft manu- 
factured under licence by S.N.C.A.S.O. 
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The S.£.212 Durandal taking off on its first 
flight at Istres recently (see paragraph below). 
Notable features are the knife-edge wind- 
screen, long ventral strake under the forward 
fuselage, rocket motor housing under the 
aft fuselage and very large fin areca. 





Czechoslovakia 

Praga E-11. Designed by T. Slechta, 
this multi-purpose light aircraft recently 
won a design competition. It resembles the 
Boeing L-15 in appearance, but has a 
nosewheel undercarriage. There is side- 
by-side seating for two people in front, 
and a single rear seat. Duties originally 
intended for the E-11 included agricul- 
tural, ambulance, liaison and A.O.P. work. 
A Walter Minor 6III engine of 160 h.p. 
was fitted, but with this unit the machine 
was found to be underpowered and pro- 
duction was cancelled. The prototype is 
being used for parachute jumping. 
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GRUMMAN F9F-8P COUGAR 
Pratt and Whitney 548-P-8 
Span 3M Gin 
Length (over probe) 45ft Yin 
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The 1956 version of the C-46—the work of two aviation 
firms, L. B. Smith and Air Carrier, in Miami. 


SUPER 
COMMANDO 


C.A.A. Approval for a Modernized 


55-Passenger Curtiss C-46 


ERONAUTICAL-ANTIQUE lovers are always delighted 
when an old aircraft is given a new lease of life; and when 
the aircraft concerned is a transport their pleasure is shared 

by capacity-hungry operators. The Curtiss C-46 Commando, built 
in large numbers during the last war as the military version of 
the Curtiss CW-20 36-passenger airliner of 1939, is still doing a 
good job for the smaller aperatere all ever the wartd. It has, like 
the ageless DC-3, worn well, and it is not surprising 
that scmnseme chauid have Sonusenn eae taniesen ten on Senvennel 
version more in line with the needs of today. 

In 1954 two aviation firms in Miami, Florida—Air Carrier 
Engineering Services and the L.B. Smith Aircraft Corporation— 
acquired from the U.S.A.F. a standard C-46F, and three weeks 
ago came due reward for designing, 


- aircraft concerned is a standard SC 4ar or one of the earlier 

C-46 types. 

The major alteration is the installation of Pratt and Whitney 
R-2800C engines of 2,400 h.p. in place of R-2800-51s of 2,000 h.p., 
with a new secondary firewall of stainless steel, and a completely 
new fire-extinguishing system for the engine accessories and wheel 
wells. As a result of the change the firewall is altered so that 
all equipment is mounted aft, and a Convair-type oil cooler is 
installed to give increased cooling. As may be seen from the 
lower right-hand photograph, the bottom part of the cowling has 
been refashioned to accommodate the larger 
cooling flaps moved from the bottom to the top, 


The original Pratt and Whitney 2,000 h.p. R- 

with which Kegon ve = 6 is powered. 

respectively for the carburetter and the oil cooler 
is of stainless steel. Nine 


, have 


the Ramm oot 


portions of the cowling reworked to accommodate a larger car- 

buretter air intake with a relocated outlet. A new secondary fire- 

wall, which completely separates the power and accessory sections 

of the engine, has been added and a new stainless-steel cowling 

installed round the accessories. In addition, a portion of the nacelle 

aft of the main firewall is protected with heavy gauge stainless 
transfer 


Can beth nia chao ohahel have been 

a0 ee a ere DC-6-type wheels 
have been used in place of the standard wheels, and modifica- 
tions made to the tail surfaces of the early C-46. 

Although full details of performance have not yet been officially 
entee Stee ee a oe ae 
tions bring about can be given. The extra 800 h.p. is expected to 
permit the raising of gross weight by nearly 3,000 ib wo 47,650 Ib, 
which will mean that at least ten more passengers can be carried. 
Although seating arrangements are optional, the C.A.A. certificate 
permits maximum ity accommodation for 55 passengers, 
compared with the 40 to 44 passengers usually seated in the 
standard aircraft. 

Other provisional performance figures are as follows: cruising 
speed at 16,200ft (using 1,600 h.p. from each engine), 277 m.p.h.; 
cruising speed at 10-900ft (1,200 h.p.), 225 m.p.h.; endurance at 
cruising speed, with «v0 U.S. gal., 7.3 hr; range at cruising speed, 
1,635 st. miles; climb to 10,000ft, 9 min; service ceiling, 26,000ft; 
single engined ceiling, 10,200ft. 

No details have been given of the full cost of the complete 
modernization, but it is believed that the cost of the seven 
modifications to the and tail surfaces of the early 
type C-46 would be in the region of £8,500. 


ged ll compared with the 2400 h.p. Pratt and Whitney R-2800C 
ung of ¢ 

enlarged. Much of f the cowling around the 1 
months of flight-testing preceded the C.A.A.’s award of a ificate of airworthiness. 


lower intake ducts, 
aft of the firewall 


cooling gills. Both the 


-—= mn ae 
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ACHIEVEMENT 


In operation 


The Fairey Gannet has proved in service to be the 
world’s most successful anti-submarine aircraft, com- 
bining the ability at once to search and to strike deci- 
sively with newly-developed weapons. 


In production 


The Fairey Gannet was one of the first of the super- 
priority aircraft in service. Rapid production, complete 
interchangeability, no time-lag between prototype and 
production—these are the advantages of Envelope 
Tooling, a revolutionary method of assembly invented, 
designed and developed by Fairey. 





THRE PFPAERAY AVIATION COMPANY LIMITED 
ENGLAND + AUSTRALIA + CANADA 
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There is no substitute for experience 

















SHELL WORLD-WIDE AVIATION SERVICE 


cea 




















FLIGHT, 4 May 1956 





Power Supplies in Earth Satellites 


vehicles similar to some of those to be launched in the next 
year or so, and the means for providin; power for their 
2. were discussed in a lecture given by E. C. White, R. G. 

ilkins, and J. Foley to the British Interplanetary Society at their 
April meeting at Caxton Hall, London. The authors had been 
considering, independently of the official satellite programmes, the 
problems raised by the necessity to operate measuring and tele- 
metry equipment for much longer periods than have been called 
for in high-altitude research conducted with rockets. They con- 
cluded that where a satellite was to work for more than a few 
hours battery power would be quite impracticable, and that the 
best solution was to use solar energy converted to electrical power 
by silicon photocell wafers. 

The first of the evening’s papers considered the merits and 
disadvantages of different possible orbits for the satellite. With 
satellite heights of about 100 miles, atmospheric friction is suffi- 
ciently great to slow up and destroy the satellite in about an hour, 
or less than the time required for a complete circuit of the earth. 
As the height is increased the atmosphere becomes negligible in 
effect and a satellite initially in orbit at a height of 200 miles has 
an estimated flight-time of 15 days. Where sunlight is needed as 
a source of power many orbits suffer the disadvantage of being 
partially shadowed by the earth, the worst case being that in 
which the satellite orbit is in the same plane as the earth’s orbit 
round the sun. Interesting points about this case are that with 
a satellite height of less than 1,000 miles the satellite is in shadow 
for between one-third and a half of the time, and that the duration 
of shadow experienced by the satellite is a minimum at a height 
of about 800 miles. The shape of the earth’s shadow, which also 
plays an important part, was shown to be effectively cylindrical, 
the penumbra having only a small effect. 

The purpose of the satellite was next considered, together with 
the difficulties imposed by lengthy periods of operation. Even in 
the best circumstances, high-altitude rockets give only a few 
minutes of flight when measurements of conditions outside the 
atmosphere can be made; but the satellite makes possible investi- 
gations into primary cosmic rays and observations of solar radia- 
tion and particle streams over periods of hours or days. 
Therefore equipment must be devised which will work reliably 
and transmit accurate information over far longer periods than 
have been used in rocket flights so far. The need for conservative 
rating of components and great economy in power consumption 
led to the proposal that a receiver and data-storage circuits should 
be included in the satellite and that information should be trans- 
mitted only when the ground receiving-station was ready for it, 
and had transmitted the appropriate signal to the satellite. Certain 
of the more highly rated components, in particular the trans- 
mitter, would have to be duplicated in order that failure of one 
component should not render the great expense of launching the 
satellite a complete waste. 

A selection of instruments and equipment which would form 


So aspects of instrumentation suitable for use in satellite 


This XB-47D is one of two 
moditied—by Boeing for the 
USAF.—to serve as test Bi on 
beds for the new Curtiss- : 
Wright T49 turboprop, two ¥ 

of which replace the usual +¢ 

inboord turbojets in their ag: 

double pods. The outboard 
engines are the normal 
General Electric J47s. Four- 
blade Curtiss turbo-electric 
airscrews, each 15ft in dia- 
meter, with paddle-type 
blades 24in wide and ducted 
spinners, are used in con- 
junction with the T49s. 


British Interplanetary Society Discuss Utilization of Solar Energy 


a likely load for a satellite was taken and their weights and power 


requirements estimated. On account of their small dimensions 
and their reliability transistors were suggested as very suitable 
circuit elements for the data-storage equipment (a pulse counter), 
for the modulator for the transmitter, and for power supply 
converters. The table below shows the weight and power required 
for two satellites performing similar duties. The first is intended 
to transmit continuously and the second to transmit only when it 
receives a “request for information” in the form of a radio signal 
from the earth. 

The final paper was concerned with the methods of converting 
and storing the sun’s energy. After pointing out that it was much 
more important to get a large output from a small weight, rather 
than have a unit which was highly efficient as a power converter, 
the speaker went on to eliminate heat engines using solar boilers 
as being far too complex for satellites of the small weight and size 
being considered. 

The other alternatives were thermopiles and photocell con- 
verters. The former could be made to give 6 Watts output per 
pound weight, and might have a conversion efficiency of 7 per 
cent, but it was necessary to direct one set of intermetallic junc- 
tions towards the sun, and keep the other set in shadow. The 
mechanical arrangements to ensure this were not likely to be 
worth while. Photocell converters could give an output of 17 
Watts per pound weight and convert solar energy with an efficiency 
of 12 per cent. These cells were made from silicon containing 
a carefully introduced trace element in its surface layer; a voltage 
was developed across the interface between this layer and the pure 
silicon when solar radiation fell on the cell. The whole surface 
of the sphere could be covered with a mosaic of cells, which would 
also need a transparent protective shield to prevent damage by 

micrometeorites. 

The need for measurements to be made, and possibly for infor- 
mation to be transmitted, while the satellite is in the earth’s 
shadow made it necessary to store some energy in the satellite. 
It was found that the weight of the necessary cells reduced the 
Watts per pound figure from 17 to 14. 

















Continuous Periodic 
Transmission Transmission 
Component Mean Weight | Mean Weight 
wer 
(Watts) (ib) (Waees) (i) 
Two Geiger counter tubes 2.75 08 2.75 08 
R ther . 1.53 0.25 1.53 0.25 
Photocell .. : 0.82 0.35 0.82 0.35 
Tr ; dup d . 8 1.5 0.48 1.5 
Switch motor ‘ 6 1 0.3% 1 
Modulator... 1 1 ons : . 
Date storage _ \ ’ 
Receiver ... a 2.85 0.35 
Power converters . 3 2 1.65 2.5 
Totats 23.1 69 108 9.4 




















MINUS FOUR TURBOJETS, PLUS TWO TURBOPROPS: AN UNUSUAL B-47 
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GAGGLE OF 


N° finer air-to-air photographs 
come out of the U.S.A. than 
those by Harold G. Martin, and 
reproduced here are some of 
the best examples of his more 
recent work. Of i merit, 
in point of photographic quality 
and dramatic effect, are the close- 
ups on this page, that above depict- 
ing the business end of a Grum- 
man F9F-6P Cougar carrier-borne 
photographic-reconnaissance air- 
craft, and that on the right an 
F9F-5 Panther. Banking towards 
the camera on the opposite page is 
an F9F-7 Cougar. In the original 
print of the Cougar picture above, 
every scratch on the wing surface 
is clearly visible and interest is 
added by the experimental spoilers 
for lateral control. These are stan- 
dardized on the supersonic Tiger. 
The two trim amphibians at the 
top of the opposite page are, res- 
pectively, a C73 Mallard and a 
G-44A Wi . Then, in a 
U.S.A.F./U.S. Navy alliance 
come a North American F-86A 
Sabre and an F9F-6 , 
Last—with a lateral stabilizing 
float of the photographic Mallard 
intruding—is an S2F Sentinel 
anti-submarine aircraft. 


nen re, a 


GRUMMANS 
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THE A.R.A. TUNNEL 


A Co-operative Research Facility for the British Industry: Inauguration Today 


OR a considerable number of years it has been generally 

acknowledged that the British aircraft industry has been 

handicapped by a lack of really capable test equipment of 
the type necessary for the development ‘of high- speed aircraft. In 
particular, a serious shortage has existed of transonic and super- 
sonic tunnels large enough to accommodate a reasonable size of 
model. 

Very substantial expenditure has now resulted in the commis- 
sioning of excellent high high-speed tunnels at the R.A.E., both at 
Farnborough (the modification of an existing tunnel) and at Bed- 
ford vad ee dng these tunnels, being vernment property, 
can never fully serve the requirements of the industry for ad hoc 
developments. Realizing this, some comipanies have constructed 
their own tunnels, generally using the =, -type layout with 
turbojet power in order to effect substantial economies in capital 
cost. It is safe to say that no single British aircraft company 
would have been willing to spend the seven-figure sum necessary 
for the construction and equipment of a large, high-speed tunnel! 
capable of continuous operation. During the early part of the 
present decade, the idea of forming a co-operative group of firms 
who would pool their resources in a single establishment for the 
mutual benefit of all was discussed at length. Formal talks were 
then held under the sponsorship of the Society of British Air- 
craft Constructors, whose technical committee acted as a general 
supervisory body at this stage. 

On February 13th, 1952, a meeting was held in the old S.B.A.C. 
office at Savile Row, London, at which the Aircraft Research 
Association was formed as a company limited by guarantee on a 
non-profit-making basis, and approved by the Department of 
Scientific Research as a research © izanon. A small London 
office was obtained and Mr. R. Hills, B.A., A.F.R.Ac.S., was 
appointed chief executive 

The governing body of the A.R.A. was established as a com- 
mittee consisting of one director from each of the aircraft com- 
panies interested in the tunnel. Originally these fochah Ei all 
the major manufacturers apart from Havilland, ish Elec- 
tric and Short and Harland, but Fairey later withdrew (after 
significantly assisting in the tunnel design) to leave the 14 named 
in the accompanying list, which includes two of the chief British 


aero-engine manufacturers. These companies each contributed 
towards the capital cost of the tunnel, and the use of the tunnel 
will be made available to each firm in the p: in which they 
paid for it. Running expenses will be paid by the member firms 
in proportion to their own occupation of the by ee 
hour being so chosen as to cover all overheads exactly. 

At present no particular difficulty is foreseen in the operation of 
the venture. Should one manufacturer tend to the 


tunnel, Se ee a ccecaies Weel x Teaa 
h “ali : 


y ding pan 
Already the A.R.A. tunnel is booked up at least a year ahead and, 
should any company not be in a ition to make use of time due 
to it, the facility will automa: 2 available to the next 
firm in the queue. It is expected that the same rate-per-hour will 


and complicated job requiring the utmost precision; a complex 
high-tensile-steel model may easily cost £10,000 cad take a 
year to manufacture. Firms intending to use the tunnel will bring 
their own models, which will be prepared in closed bays in order 
to preserve the secrecy of each new project. The operation of the 
tunnel and reduction of results will, in normal circumstances, be 
done entirely by A.R.A. staff, who should become widely experi- 
enced and acquire considerable value as consultants. will 
be bound on oath to keep all results strictly confidential between 
the A.R.A. and the company concerned. 

Should there be any spare time the tunnel may be used for 
more general tests of interest to several A-R.A. firms. As 
stated, however, the new tunnel is not intended for basic 
but will be employed almost entirely on ad hoc testing of indi- 
ae nae ome myn 

The location tunnel site was one of the first essentials 
to be decided. A suitable supply of electric power was needed 

of water for cooling, and it was finall 


Sonal had 00 by Sneed O2 anaes a 
place with the various local authorities 

Concurrently with the search for a suitable site the design of 
the tunnel was being formulated. It was decided that the tunnel 


-— “ 
; eR te ee 
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This impressive “Flight photograph reveals the general layout of the A.R.A. tunnel buildings at Bedford, as seen from the air. 


should incorporate ps St nk ot Be eee tee 
size would be 9ft wide x 8ft , enabling models of about 3ft 
span to be tested. At the s of sound this gives a Reynolds 
Number of about 4 x 10° at atmospheric stagnation pressure. Dur- 
ing the second half of 1952 the detailed design of the tunnel was 
started, and the first order for the construction of the main shell 
was placed with Moreland Hayne and Co., Ltd., in September 
of that year. Two months later the order was placed for the main 
25,000 h.p. electric motor with the English Electric Co. 

Assistance in the design of the tunnel and in model test work 
was received from the R.A.E. Farnborough, Fairey Aviation, and 
American private firms and government research establishments. 
Building work on the site began in October 1953 and the first 
part of the tunnel shell was erected in the following August. All 


work on the transonic tunnel itself has now been completed and 
only calibration is required before it is ready for tests on models 
for member firms. Present Mach-number range is 0.7—1.3. 

During the course of the design of the transonic tunnel it was 
decided to add a smaller supersonic tunnel which would be 

ered by the auxiliary suction plant already provided for the 

er tunnel. The working section is 2}ft x 2}ft and the tunnel 
will cover a speed range from M=1.6 to about 3.4. Completion 
of this supersonic tunnel is planned for early 1957. 

In addition, a smaller transonic tunnel having a working sec- 
tion 9in x 8in is being built. This will be an intermittent tunnel 
driven from the dry-air storage supply > a provided for the 
supersonic tunnel. It will be ly valuable for pre- 
liminary tests of model rigs prior to their use in the main transonic 


Fig. 1. The main transonic tunnel circuit is of conventional closed type. Flexible walls and perforated walls are features of the working section. 
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THE A.R.A. TUNNEL... 


tunnel. It is intended to equip this small tunnel with Schlieren 
apparatus for the investigation of shock-wave patterns. The 
intention in providing supersonic facilities was to ensure that 
the A.R.A. will be capable of providing aerodynamic information 
for the design of the next generation of aircraft, which will fly 
at Mach numbers of between 2 and 3. Aerodynamic problems 
associated with guided missiles will also be investigated. 

Structural Design of the Tunnel. As shown in Fig. | the main 
tunnel circuit is of the conventional closed type, the main fan 
drive consisting of two stages on the same shaft. The circuit 
includes a cooler and a smoothing screen. 

For reasons of pee he was decided to operate the tunnel 
at not more than } atmosphere above or below atmospheric pres- 
sure. Thus an oct cross-section could be used over most 
of the circuit, the structure comprising jin-thick flat plates with 





<CA“%POV*OZTIO ATO ™mONS>D 


caused by temperature changes 
sion joints, one in each of the longer legs of 
Working Section. In the design of the tunnel Mr. Hills and 
his nucleus of staff were given a free hand to evo 
efficient and up-to-date installati that could be provided. 


as far as about 1.6 proposed as a modification. 

During the latter part of 1952 and early 1953 the final design 
of the working section was evolved, and it is singularly advanc 
in conception and elegant in execution. In a conventional work- 
ing section the air chokes somewhere short of the speed of sound 
and transonic performance can never be obtained, no matter how 

i ing to p the air 


preventing the achievement of representative flow and leading to 


completely spurious results. 
It was therefore decided to suck a proportion of the tunnel air 


In the A.R.A. tunnel the main fan drive of 25,000 h.p. is supple- 
mented by an additional 3:1 compressor driven by a 13,000 h.p. 
(two-hour rating) motor which sucks the air from the ventilated 


walls of the working section. This compressor is actually situated 


a complete supersonic 
wall working section 2}ft by 
running up to about Mach 3.4. This supersonic tunnel cannot 
be run at full power at the same time as maximum-speed runs in 
the main tunnel, but the two tunnels together will complement 
each other in a most valuable fashion. 


Another aerial view of the site which, in conjunction with the diagram 
above, identifies the various constituent sections of the new facility. 
“Flight” photograph 





letely, the wave-angle 
being 45 deg at Mach 1.41 and 60 deg at Mach 3. 


The general arrangement of the working section is illustrated 
in Fig. 5. The upstream section incorporates fixed parallel side- 


nozzle shapes required for various speeds between Mach 1 and 1.6. 

All four walls are built up from strips of cold drawn stee 
4in x jin (floor and roof) and Sin x fin (side walls). These are 
secured by countersunk bolts at intervals of approximately 13}in 
to cross members, the holes being filled with Araldite to present 
a smooth surface to the wind stream. The 


prevent any leakage of air. Since the surface of the planks is 
equivalent in flatness te 5 aed eeeieee Sete, Oe enemas 
of construction avoids the expensive machining of single plates 
wr lens HE AB ight or nine feet wide. The 
adjustment in top ; : 
obtained by i members by pivots to | slides 
on each side. The vertical position of each slide is determined 
by a cam which is cut in a series of steps. Under working condi- 
tions the vertical slide is positioned against the cam by a rope 
i ich is fixed to the slide. e 


a single moving 

canal: ension in the rope is maintained at about 4,000 Ib by a 

slip-ring motor designed to produce a high torque at zero speed. 
ine different steps are provided on ¢ 

different 

corres 


e of the boundary-layer thick 
ness on the walls of the working section. Thus, as descri th 


ibed, 
best conditions for eliminating shockwave reflections from the 


the model is ensured by mounting the model by means of rear 
stings. The sting is pivoted downstream on a vertical strut 
mounted on a four-wheel carriage. This carriage forms the 

model cart (see Figs. 5 and 6) and, together with strut 
and model, can be run on rails in or out of the tunnel. 

The front of the vertical strut which includes the sting 
pivot is moved up and down by a lead screw driven by an hydraulic 
oil motor. The end of the sting opposite to the model is con- 
nected through a lever system to earth so that, when the front 
of the vertical strut is moved up or down, the incidence of the 
model changes while its vertical ition remains approximately 
constant. The cart has been designed for an incidence range of 
plus 22 deg to minus 10 deg, maximum lift load on the model 
of 6,000 Ib and a side force of 2,000 Ib. 

A rolling mechanism has been designed to fit into the sting 
just ahead of the pivot. By rolling the model and then operating 
the incidence-change mechanism, angles of sideslip can be 
obtained and measurements of static lateral and directional 
stability can be made. 

Half-models can be tested by mounting them on a smaller 
carriage which replaces part of the floor in the perforated section 
of the tunnel. This carriage takes the form of a four-component 
balance with a lever system to separate the lift, drag, pitching 
moment and rolling moment on the model. Instead of a normal 
weigh-beam to measure the forces, electrical resistance strain- 
gauges are used to measure the tensions in small links coupled 
between the lever systems and earth. These strain-gauge units 
are used for about one-fifth of the total range of , with 
drop-weights to cover the full range. A system of calibration 
weights is also installed inside the balance, which is designed to 


SECOND STAGE 


FIRST STAGE 
“ROTATION 


models, 
be greater than about 6ft, are > t 
rear of this section. At junction 
between the perforated plates and the up- 
stream section, the joint takes the form 
of a serration having teeth at 45 deg. At 


Fig. 4. The —_ —- y+ - driven by a 

25,000 h.p. A.C. slip-ring induction motor. 

The pre-rotation vane flaps give a second 
method of tunnel speed control. 
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Fig. 5. Most novel feature of the transonic 
tunnel is the design of the working section, here 
iMustrated, which is 9ft wide and 8ft high. 


distribution to be obtained directly from the 
tunnel. A inary investigation of a pres- 
sure ca using strain-gauges to measure 
the deflection of a thin diaphragm has 
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given encouraging results. 

Although a window, incor ted in the 
working section pressure : oa enables the 
model under test to be observed from the con- 
trol room, the view through it is limited to that 
obtained through the holes in the perforated 
plate. The introduction of a glass panel into 
the perforated plate itself would cause an un- 
wanted flow disturbance and so a television 
camera is used, installed inside the pressure 
shell and viewing the model through one of 
the holes in the perforated plate. A receiving 
screen is fitted near the control panel. 

Air The air which is 
sucked out of the working-section pressure- 
shell by the auxiliary suction plant is fed 
back into the tunnel circuit just downstream 
of the removable section. The air is ducted 
into a chamber surrounding the tunnel and is 
injected back into the tunnel stream through 





an annular slot approximately one inch wide. 
Although this quantity of air is small in rela- 
tion to the main tunnel flow the injection 
through the slot serves to improve the effi- 
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measure lift loads of up to 6,000 Ib, in order to check the strain- 
gauge units. 

The half-model balance incorporates a solid floor which acts 
as a reflection plate. There is at present practically no experience 
of half-model tests in transonic tunnels and the technique of 
making such tests will need to be explored. No boundary-layer 
bleed is proposed at this stage, but this may be investigated later. 

As well as measurements of overall forces on complete aircraft 
models work will be done on component parts of the aircraft. 
Hinge moments will be measured on control surfaces, again by 
using strain-gauges, and pressure measurements can be made both 
over wing and fuselage surfaces and inside air intakes. 

Model Bays. As shown in Fig. 6 the first part of the diffuser 
downstream of the working section is fitted with retractable seals 
at each end and is mounted on a motorized i so that it can 
be moved out sideways. This allows the model carts to be with- 
drawn from the tunnel and pushed on rails through a set of turn- 
tables into the model bays. Initial rigging of the model on the 
cart can therefore be performed in the bays and, by using several 
carts, the delay caused by models can be minimized. 

Most of the models to be tested in the tunnel will be made from 
steel. The air loads on the models are measured by electrical- 
resistance strain-gauge balances ted inside the model 
itself. The balances must be calibrated before the model is tested 
and a special calibration rig is provided in one of the model bays. 

Centrol Room. The tunnel is started up and its speed is con- 
trolled from the main control room desk in the control room 
Fig. 6). This desk also carries controls for operating the auxiliary 


other items. 

at another desk and the graph plotters and card punch which 
record the result are adjacent. For pressure-plotting measure- 
ments a multi-tube wall manometer, which can be ——— 
by means of F.24-type cameras, is installed at present run the 
this is a rapid method of t 

subsequent evaluation of the filme ink is Se ee 

measuring pressures are therefore under investigation, -y “7 + 
being to develop a system enabling a graph plot of the pressure 


ciency of the main tunnel diffuser and reduce 
= owe oe — by the main fan. 

Drive. The main motor of 
25,000 h.p. is an A.C. slip-ring induction 
motor, speed-controlled by a liquid resistance. 
Coupled directly to the end of this motor is 
a D.C. motor capable of exerting a torque 
equivalent to 1,500 h.p. over the speed range 
of 250 r.p.m. to 485 r.p.m., which is the maxi- 
mum speed of the A.C. machine. The power 
input into this D.C. machine is controlled 
by a Ward Leonard system using a D.C. generator driven by a 
synchronous motor. 

Under normal running conditions the required speed is ob- 
tained by means of the liquid resistance with the power on the 
D.C. motor set to zero. When the required speed has been reached 
an automatic system is switched in so that a small change in the 
speed of the drive, due to an electrical or aerodynamic disturbance, 
operates an electronic servo system working from a tachometer and 
so alters the input into the D.C. motor and corrects the speed. 

The fan is driven through a cardan shaft 37ft long coupled by 
two semi-flexible couplings so allowing for a certain amount of 
misalignment of the motor and fan shafts. 

The oil circulation system, supplied and installed by Denco 
Engineering Services, feeds oil under pressure to each of the 
bearings in the fan and main driving motor. The oil is drawn 
sae 5 NET Se Se ee Sak Senge SS ae 
through a self-cleaning strainer and a cooler. All bearings are 
oil jacked, to reduce the torque at start-up by individual pumps. 

The Fan. As illustrated in Fig. 4 the fan consists of two stages 
on the same shaft, each stage having 20 blades of 21ft diameter 
with a hub of 14ft diameter. First and second stages are pre- 
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The ability to complete pilot training to “Wings” standard on the 
minimum number of aircraft types is an ideal at which all Air Forces aim. 
The JET PROVOST has demonstrated that with a maximum level 
speed of more than 280 knots, a ceiling of 35,000 ft., a retractable 
nosewheel undercarriage, air brakes and a turbo jet engine, it is ideally 
suited to ab initio training in addition to leading into the advanced trainer . . 
so enabling the two-stage training ideal to be maintained for many 
years to come. Furthermore, the need for jet conversion training 


on the expensive Advanced Jet Trainer no longer arises. 


Powered by one Armstrong Siddeley Viper Turbe-Jet 


HUNTING PERCIVAL AIRCRAFT LTD 


A Hunting Group Company 
LUTON, BEDFORDSHIRE, ENGLAND and at 1450 O'CONNOR DRIVE, TORONTO, CANADA 
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a NEW service 


) 





The British Oxygen Company Limited 
and The Aro Equipment Corporation 
of America have combined 

to offer a valuable new service to the 
Aircraft Industry. This new team is 
British Oxygen Aro Equipment Limited. 


The activities of the British Oxygen Group 

are well known. The Aro Equipment Corporation 
of America holds a leading position in the 

U.S.A. in the field of aircraft oxygen equipment. 


British Oxygen Aro Equipment will supply : 

@ Liquid Oxygen Converters—the modern way 
of storing breathing oxygen in aircraft. 

@ Automatic Oxygen Demand Regulators, 
and other aircraft oxygen equipment. 

@ Nitrogen Equipment for aircraft. 


A new works is being devoted 
entirely to the design and manufacture 
of this equipment in England. 
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BRITISH OXYGEN ARO EQUIPMENT LIMITED 


Bridgewater House, St. James’s, London, S.W.1. 
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Fig. 6. Plan showing model bays, removable section of diffuser, and 
control room. Initial rigging of models on carts is performed in the bays. 
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ceded by eleven and 22 -rotation vanes respectively. 
sets of these vanes have flaps of some 25 per cent chord 
can be adjusted from+10 deg to —20 deg from normal. 
alternative method of i i 


into a set of relays which converts into a system of currents in 
dinary binary form. These relays are used for storage, each 
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ee 


tive humidity at 21 deg C, has been installed, together 
small auxiliary compressors to enable the tunnel pressure 
raised or lowered 1/5 atmosphere from a ic. The 
plant, through which air flows at a rate of 4 Ib/sec, is of the (Concluded at foot of page 547) 
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SUMMARY OF TRANSONIC TUNNEL AND PLANT PERFORMANCE 


Cooling Plant 
Warer flow oe -. 0,900 /hr. 
Water pumps... -. Three of 140 h.p., each giving 3,300 gal/min 
at 100ft head. 
Auxiliery Suction Plant 
Compressor ese .. Axial 11 stages. Volume flow, 300,000 cu ft/ 
in; design pressure ratio, 3.2:1; speed, 
3,000 r.p.m. 
Motor... “se .. Synchronous 1,000 r.p.m. Power: 13,750 h.p. 
at power factor 1.0 for 2 hours; 9,900 h.p. at 
power factor 0.9 continuous. 





Dryer Plant 
Dryers... . Two similar plants with a rate of flow of 
4 |b air/sec; capacity, 3,000 ib alumina each. 

Evacuation compressors Two 110 h.p. centrifugal compressors; 

3,500 cu ft/min at pressure ratio 1.2:1. 

Trimming compressor ... One 274 h.p. centrifugal compressor; flow, 

800 cu ft/min at pressure ratio 1.2:1. 
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LONG-RANGE 
NAVAIDS 


Part 2: Dectra, Delrac 


and Navarho Systems 


By J. H. GROVER, M.LN. 


systems have, as previously mentioned, been selected by 

1.C.A.O. for development. These are Dectra and Delrac, 
and at present discussions are in progress between the Decca 
Navigator Company and the various official bodies concerned, 
aimed at installing an experimental Dectra layout covering the 
Prestwick-Gander route. Trials are expected to begin shortly, 
and the aid has reached an advanced stage of development. 
Delrac, however, remains a paper project for the time being. 

Both Dectra and Delrac operate on hyperbolic principles, based 
on already well-established Decca techniques. This is of con- 
siderable importance, because it means that much of the evalua- 
tion necessary has already been accomplished. Let us in the 
first instance consider the way in which these Decca techniques 
have been applied to Dectra, and the way in which Prestwick- 
Gander coverage would be accomplished. 

All Decca aids are hyperbolic, operating (like Loran) on the 
difference between master and slave transmission. However, 
unlike Loran, Decca measures the difference in phase between 
two transmissions in order to form a hyperbolic family of position- 
lines. Dectra is merely an adaptation of Decca to cover a specific 
route, whereas Decca covers an area. 

To mark a route, or track, Dectra employs two pairs of trans- 
mitters, each pair ing the track at either end. A pair 
consists of a master and a slave, and these are situated some 80 
miles apart; the line joining the transmitters is called base-line. 
For various reasons the perpendicular bisector of the two base- 
lines should aim at coinciding as nearly as possible with the track. 
Perhaps the most important of these is the fact that the central 
member of a hyperbolic family is a straight line. 

The master transmits a continuous signal with periodic inter- 
ruptions. When these occur the slave radiates on the same fre- 
quency, having received from the master a short tri ing pulse 
which corresponds to the lane-identification signal In sumdard 
Decca. Forming part of the airborne receiver is a highly stable 
oscillator, and a “memory” circuit effects i between the 
phases of the two transmissions. This ena the hyperbolic 


A LTHOUGH still to be evaluated or even tried, two British 


Fig. 2. An actual draft Dectra Flight Log chart. In this case a very small 
Gander route via javik. This necessitates using the outer cover of the ‘ 
Fig. 1). Three with a 20 a.m. separation are shown; operational charts would i 
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Wheel balancing at the 
Goodyear repair depot. 


A day and night service is operated by Goodyear from London 
Airport. Itis used not only by B.E.A., B.O.A.C. and British charter 
companies but also by foreign airlines. 

With full A.R.B. approval for sales and repairs, the service is run from 
offices at London Airport Central. You can have Goodyear Aviation 
Service by telephoning SKYPORT 1133, 1051, or 1160. If these 
numbers are unobtainable ring Ashford 4586. 

Here are some features of the service, which — in liaison with other 
Goodyear organisations — gives worldwide coverage: 

Technical co-operation. Goodyear co-operate with flying, main- 
tenance, inspection and engineering staffs of airlines by providing the 
* know-how " on Goodyear equipment. This has proved successful in 
reducing maintenance time and costs for airline operators. 

Quick supply. An on-the-spot approved bonded store carries big 
Goodyear stocks of tyres, tubes, wheels and brakes, which can be 
released immediately when required. 

Remould exchange. Any Airline can exchange tyres needing remould 
for tyres that have been remoulded. This same-day exchange service 
saves airlines from carrying tyre stocks. 

Design, installation, and after-sales coverage. Goodyear help airline 
design departments with technical problems, supervise fitting of own 
equipment at manufacturers after prototype stage and maintain 
regular after-sales contact. 


A service call comes through to SKYPORT 1133. 


for round 
the clock 
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Goodyear A.R.B. approved inspectors have ail relevant infor- 
mation to hand for speedy service. 


TATU TYRES - TUBES - WHEELS - BRAKES 
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GOODYEAR TYRE & RUBBER CO. (GT. BRITAIN) LTD., AVIATION DIV., WOLVERHAMPTON & WALLASEY. SERVICE DIV., LONDON AIRPORT 
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LONG RANGE NAVAIDS. 


the short, nearly straight sections of its GEER at the base- 
line. In the event of the receiver unable to receive both 
master transmitters, phase comparison then takes place between 
the transmissions from one master and a stable oscillator of known 
characteristics carried in the aircraft. 

Dectra operates in the normal Decca frequency band and can 
be completely integrated with standard Decca. cine es 
to the installation. For exam example, in the case of the 
wick route the master and “ le” slave of the North 
British Decca chain would be used to the additional réle 
Bese, Dosen covtngp Ses Os cesmern oad oe Sip sauts. 

This would, however, necessitate the re-siting of the purple slave, 
so that the master-slave base-line would be bisected by the Prest- 
wick-Gander Great Circle track. A further pair of Dectra 
stations would, of course, be required in Newfoundland. Present 
indications are that an accuracy in tracking to within 5 n.m. should 
be obtainable over a route length of 1,600 n.m. with a propor- 
tionate increase at greater ranges. Ranging errors throughout the 

coverage should not exceed 5-10 n.m. 

Although basically a meter-presentation system, Dectra 
tedemaatin tad be deglepell or easene of a Duan Plein Lae, 
o> exami ciacdhades eeaatied Dusen to SUNN: en ecbioeiee 
to ey Se ee Ses Sas 2 ee ae 
complete in tion e short-range components. 
A‘complete Plight Log chart roll can be made up covering the 
erminal areas, en route section, and uirements. For 

consist of an 

i chart based on the 
Decea North British chain, then a long en route section based on 
the two Dectra pairs. This en route chart would be marked with 
a number of eastbound or westbound tracks spaced at 1}-lane 
intervals. (A lane is the area bound by two in-phase hyper- 
bol). This spacing represents a track separation of 30 n.m. at the 
centre of the route, red: to 5 nm. at 150 n.m. from the 
terminals. Marked along these tracks (which are numbered 
bei. W2, W3 or El, E2, E3 and so on, according to whether 

wep Rhy OCT 

te point at which to over to 
mies lapsed The app shown. In the case under discussion, 
assuming a westbound flight, this would be the Gander chain. 
Sees bemahney Deamiee 0 Wear Seam enter Codeed nas She eae 
mitters, and accordingly the approach would be made on 
a Dectra a ch chart. 

The es of the approach charts would approximate to 7 n.m. 
to one inch, that of the en route Dectra chart being 10 n.m. to 
the inch. In addition, a 100 n.m. to the inch diversion chart would 
be included giving immediate diversion information to enable the 
most suitable alternate to be selected from any point. This chart 
could be superimposed in a contrasting colour over the en route 
chart to provide greater speed of action. 

Delrac is a projected system that may be regarded as being 

version of Decca. Gneuudier ta. the V.LF. 
) band, Delrac is an area coverage aid. The 


jel ogame y high-accuracy tion-fixing 
Saab tales coll on » sical ba 
the Decca described in this article are suitable for joint 
tse, libough in te case of Decta theres the obvious quaiica 
t air and sea routes should coincide as nearly as 
possible. eee centey egpeenaas tas ang system that has a 


dual a tion be considered more "srennibly inter- 
na if only a the cold economical view 

The predicted performance of the Delrac system is such that 
it is estimated that 21 pairs of stations would provide world 

coverage, and all of these stations would be able to operate in 

the 10 to 14 kc/s band. Each pair consists of a master and slave, 

and by comparing the phases of the two individual transmissions 

whole families of hyperbole would 

result, one family to each pair of transmitters. An important 

point is the way in which the inherent Decca re whe has = 

——— z= ~- cle teen cad ¢ ib! 

patterns, coarser by nine, possi 

seven times. ea carer by trey ne and poss wen 

Log; the meters would normally be carried to provide Flight Log 
setting data. 

Navarho. Although normally the leader in most matters aero- 
nautical, the United States have lagged some way behind in the 
development of navigational aids for civil aviation. There is, in 
ies, eiay ent Aasertenn spstens alplaly srarsetes Be long canis 
navigation. Known as Navarho, it is from 
coverage azimuth aid called Navaglobe, with the addition of rho, 
or distance information. Navarho full rho/theta— 

information, indicates these features to 
is stated to 

a. range 

Thus, at 
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2,000 n.m., the range error may be anything up to 20 n.m. 
Navarho operates in the 90-110 kc/s band section. 

The principle of operation calls for three aerials set up in the 
form of an equilateral triangle, the sides of which measure 0.36 
of the operating wavelength. The aerials at each end of a side of 
the triangle are excited in turn for a given 
rate. Thus, if we consider the three mye 
and Z, we obtain a radiating cycle of XY, YZ, and ZX. Following 
radiations from each side of the triangle in turn all three aerials 
ne pm simultaneously. This is a synchronizing transmission 

lace on an additional frequency at the same time. It 
ap ped in the distance-measuring technique. 

) “x each pair of aerials radiate, their transmissions are exactly 
alike in phase and amplitude, resulting in a radiation diagram like 
a figure eight. As the siting triangle is equilateral this will result 
in the pattern rotating through three separate positions 60 x. 
apart. There follows an omni-directional radiation from all three 

ials. ‘The airborne equipment receives these three patterns 
in sequence and notes the variation in the three amp! litudes. Com- 
parison of these amplitudes electronically is resolved into bearing 
information. 

Following the reception of the three directional 
comes the “all-stations” dual-frequency pulse. A very tiene 
stable oscillator is incorporated in the airborne receiver and com- 
parison of its phase against the phases of the two frequencies 

transmitted by the ground stations is resolved into distance 
information. As the system is based on a a there is an 
ambiguity of 180 deg in the bearing component, t this is not 
a serious matter in a long-range system; in any case an ordinary 
— receiver tuning down to the operating frequency will easily 
resolve it. 

As mentioned, basic presentation is by means of meters giving 
the oa and distance from the station. Additional equipment 

will allow for pictorial presentation, left-right indication 
divergence from a given track, together with ground speed, 
—- couplers. The weight of basic Navarho is the same as 
that of basic Dectra—i.e. 70 Ib—but the system cannot be 
integrated with a short-range aid. 

Conclusions. In discussing the various aids little direct com- 
parison has been attempted. This has been left until now 
because it is preferable to discuss with complete basic knowledge 
rather than to debate the pros and cons of each system during 
description. In the firs racy we now have to consider the 
aids in the light of I. requirements. Quite obviously 
Consol and Loran fall far short of these requirements, not so 
much by virtue of their performance but because of their failure 
to provide an easily interpreted continuous ee 
again, as a result, unless a track made good by a series of 
observations i is extrapolated, the aids cannot be used for accurate 
track without the accuracy required for lateral 
separation. Consol, however, possesses several advantages that 
should lead to its retention as a reserve sys tem. Its ~ 
installation is not critical, and is relatively in inexpensive 
far the most important factor is the —" of special Ax 
borne equipment. The F. or communications 
receiver in ine aircraft is all that is required and these receivers 
4 normal SS any case. ere is little likelihood of 

going out of fashion in the foreseeable 
sewn, 05 char Gus Ehete to ba lense on 9 ccntaeinar Gaebenten 
aid to back up the chosen international standard. Therefore, 
Consol has no airborne weight at all, and may be integrated with 
a short-range aid. Loran requires the carriage of fairly weighty 
airborne equipment which cannot be used for any other purpose, 
neither can it be integrated with a terminal aid. 

Dectra is completely integrated with normal Decca, the same 
ae perfo: both functions. Furthermore, the addition 

of a Flight Log pictorial presentation is still common to both 
systems, whereas in the case of Navarho it would be necessary 
to carry additional equipment to cover the terminal stages -? a 
flight. Navarho has a preferable meter presentation in com 
son with the Dectra meters, which have to be referred to 
in order to be interpreted; but it is scarcely likely that Dectra 
would be used with meters alone, and with t Log the aid 
= ey the most highly integrated naviga system of them 

The presentation is clear and easily understood, and a 
anaes teach Sees Sen Bike of ve teeta b-caemanned, 
has already been specified as the United Kingdom stan 
dard system 1 Fee age Np egy Lge it can only be 
hoped that I.C.A.0. will this and call on member 
states to base their A.T.C. systems on Decca. Otherwise, for 
transatlantic flights at ate —y ideal integration will be wasted, 
as some other terminal aid will have to be carried for use at the 
far terminal; the U.S.A. is still rho/theta-minded and is far from 
keen on Decca. And last, but not least, the words of the Tech- 
nical Committee of the International Air Transport Association 
| oy be considered—that present development of navaids lags 
A, development of transport aircraft. But here 
are a little unfair. It is not in the development but in 

he aioe of navaids that the five-year lag occurs. 
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Rejuvenated DC-3s 

| HAVE just laid down the recent issue of Flight which con- 
tained Mr. Dennis Powell’s report on the apparently illimitable 

ability of Douglas DC-3 aircraft to accumulate hours in the air. 

Mr. Powell certainly covers the air hour totals of several veteran 

DC-3s interestingly. 

As a postscript to his article, I would like to add that in the 
past several years a steady stream of tors in the United States 
have been installing in their DC-3s Wright R-1820-56 and Pratt 
and Whitney R-1830-75 and -94 engines producing 1,350 horse- 
power. (Transair, Ltd., of London, England, is just now making 
the first European installation of R-1830-94s in a DC-3. ) 

The resulting increase in power has not only permitted the 

“old lady” to cruise along at s s of 200 m.p.h. and over, but 
has improved her rate of climb as much as 94 per cent in the 
first segment of take-off climb. 

I recently staked my shirt publicly (in a paper presented at the 
Air Industries and Transport Association of Canada Convention 
at Quebec in November 1955) by stating that, in my opinion, 
DC-3s would shortly be rolling along at true air speeds of up 
to = m.p.h. at Tag pon A no more operating expense. 

A specially “cleaned up” DC-3 two weeks ago made the trip 
from Inkster, Michigan, to Mexico City cruising at an average true 
airspeed of 228 m.p.h. at a direct cost per hour only slightly above 
that of most airline DC-3s cruising at approximately 165 m.p.h. 
Apparently, the career of the DC-3 is an awfully, awfully, long 
way from ending yet! STEWARD- AVIS, INc. 

Gardena, California. F. H. Steward, President. 


The Max Holste Broussard 
With reference to the kind and interesting article on the 
Broussard which appeared in the March 23rd issue of 
Flight, I must admit that for somebody who had flown this air- 
craft for only one hour Mr. C. M. Lambert did pretty well in 
finding the faults and good points of the machine. As a matter of 
fact we have been checking the article against the official test 
reports by the Air Ministry, and altogether his conclusions run 
rather parallel to theirs. 

There are a few details I would like to point out—proving, 
anyway, the keenness of his observations:— 

(1) The flap control has been modified on production aircraft 
with a longer lever and a foolproof non-return switch. 

(2) As far as the door is concerned, unless we provide a sliding 
door (very complicated, weighty and cumbersome) we have to 
keep this one. The lifting of the flaps for taxying is, anyway, 
part of the cockpit drill. 

(3) On production aircraft the pilot seat is fully adjustable back- 
ward, forward and up and down, which improves considerably 
the comfort and visibility of the pilot. 

Max HOLste, 


Paris, 8éme 
Avions Max Holste. 


More-martial Air Marshals ? 


ECENT Russian influence appears to have affected the 
deliberations of the Committee (see page 438 of 
Flight, April 20th). Surely, the addition to the uniform of senior 
air officers of blue and gold sashes with 1lin tassels and Soviet- 
type “cardboard” epaulettes is gilding the lily? 

The present R.A.F. service dress, with the addition of aiguil- 
lettes and sword, formed a —: full-dress a stood out 
against the background of the Ruritanian Air Force uniforms of 
other countries. At this rate it will not be long before we see 
the R.A.F. back in its pre-war full-dress of cavalry overalls, steel 
fur-cased plumed fying cap and gold dog collar. 

London, N.W.2 


History of No. 830 Squadron, F.A.A. 
ITH reference to the letter from Mr. — Flight, A il 13th), 
the date of No. 830 Squadron's arrival was june 1940 

—considerably earlier than stated in Flight otMarh 90 9th). 

When the Gente attack on the Western Front re | in May 
1940, No. 767 Squadron was based at H on the French 
Riviera for training duties, equi with 18 Swordfish. In June, 
with Italy in the war and an armistice in France imminent, No. a 
flew to Algeria and divided into two ts of nine aircraft. 
flight flew westwards to Gibraltar aoe ery 
along the North African coast to Malta, on June 2 
The squadron number was then changed to and the unit 
became an operational torpedo-bomber Ae Bing its first opera- 


DAZZLED. 


ible for the views expressed by 
'y for publication, must in 


s in these columns; 
Ss accompany letters. 


tion being flown on the t of June 30th. ~— that date 
onwards, 830 was Malta’s with few reinforce- 
ments, six Swordfish of 821X Squadron arriving on January 8th, 
1941, and a few aircraft from No. 825 in June 1941. 

It is not correct to say that 830 Squadron took 
Squadron’s Albacores, as 828 continued to operate from ibe 
17th, 1941 (when it flew off Ark Royal to Hal Far) until Jul 
when it moved to Tunisia. No. $30’s supply of S Swordfish 
Oe Na E50 Bamuhen Snails dichandiod on] were transferred 
to 828. No. 830 Squadron finall on March 31st, 1943, 
but was reforined at Leoen-blent with Barracudas on May 15th, 
1943, and subsequently ted from Furious 

The squadron was di on September 21st, 1944, when 
it pe mee Ty with 827 Squadron. 

J. J. Hattey. 


London, E.1 
yf 2) OR oat 
e Fleet Air Arm based at Hal Far in 1940, settle the 
poet. of its formation? Early in June 1940 two deck-landing 
training squadrons, 767 and 769, were stationed at the French 
Naval aerodrome ai t Palyvestre, near Hyéres, in the South of 
France. With the ‘can advance of the across France 
and the imminent fall of the French Government it became 
tive that the squadron should be evacuated. anaes Ss 
eighteenth of June at five Sood, & Oe eee Swordfish 
took off in two “waves” from Hyéres. Four-and-a-half hours 
later they landed on the race-course at the little seaport of Bone in 


Algeria, 400 miles away. 

At Bone, the a were divided into two . Twelve 
of the better equi machines were ordered to Malta, and the 
remainder were to Gilbraltar. The twelve destined for 
Malta took off for the island on the morning of June 20th, and 
after a stop for refuelling at the French Military Aerodrome at 
yepomy - ‘Bab in Tunisia, arrived at Hal Far in the afternoon of 


the same da 
A few jon ; later the personnel were informed that henceforth 
they would be known as 830 Squadron. The commanding officer 
at the time was an observer, Lt-Cdr. Francis D. Howie, and 
his senior pilot was Lt-Cdr. "Garnett. I was at that time the 
C.O.’s air gunner. An anti-aircraft co-operation unit 
stationed at Hal Far were absorbed into the squadron and for 
many months the flying crews were augmented by five R.A.F. air 
uenee ak Se Ee, 5 Ce that R.A.F. air gunners flew 
operati Swordfish aircraft. 

Inciden: all twelve Swordfish of the se Squadron 
had flown from Donisbristle in Scotland early in aves, From 
Donisbristle to Malta must be the longes' es > oo by any 
Swordfish, although in 1941 I was with 813 824 24’ Squadrons 
of H.M.S. when they flew 1,300 miles from 
Port Sudan via Wadi Halfa and Arbara, iaewodre 

Bournemouth, Hants. KENNETH C. C. BowMAN 

(ex-C.P.0.(O.) R.N.) 
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Concentration 





THERE IS MORE — much more — to 
supplying aircraft than transferring 
fuel from fueller to aircraft tank. 
Much goes on in the Com- 
pany’s laboratories unseen by 
the consumer but of great im- 
portance to him. What of 
tomorrow’s fuels? Even now 

they are being developed, 

and this illustration 

shows a full-scale 


lipy 


HT 


Dy, 3 
y) 


= 


Y combustion test 

being conducted on aviation tur- 
bine fuel. New fuels result from 
endless experiments and exhaustive 
tests with the engines in which they 
will be used. This is but one ex- 
ample of the concentration behind 
the scenes to give you better per- 
formance. 











“AVIATION SERVICE 


The international aircraft fuelling organisation of 
THE BRITISH PETROLEUM COMPANY LIMITED 
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Capacity for 
very large 


- « « jigs and fixtures 
- + « aircraft components 


Our Machine Shops are laid out for 
EXPERIMENTAL MACHINING 
DEVELOPMENT WORK 
PRODUCTION —LONG OR SHORT RUNS 


We con work to the finest limits on the 
FINEST MACHINE TOOLS 


my A.1.D. approved 
. No. 793672/38. 


Send your enquiries to: 


JG & TOOL EL? 


LEYTOOL WORKS, HIGH ROAD, LEYTON, LONDON, E.10 = Telephone: Leytonstone $022-3-4 








Temperature 


control valve by 


TEDDINGTON 


individual installations in an aircraft often require their 
own controlled heating. 
The Teddington self-servoing temperature control 
valve regulates a supply of hot air in relation 
to the required delivery temperature, 
with an accuracy of +2°C. 
The temperature sensing element of this valve 
is a vibration-free bi-metallic probe which TYPE FOW/A/ ! 
can either form an integral part of the valve, oh Weight... ws oss ee 
being. then situated inside the downstream ' Input Temp. (max.) ... --» 180°C, 
portion, or be remote from it and i. = te 
connected back by an external pipe. racy... . £7°C. 
Present production versions can withstand i ' 1” O.D. (beaded) 
input temperatures and pressures up to 180°C. i i ose = wee 9.25" & 3.75" 
and 100 p.s.i. respectively. Subsequent designs | Sensing element is internal 
will be capable of withstanding | 
higher temperatures and pressures. | 


TEDDINGTON AIRCRAFT CONTROLS LTD., MERTHYR TYDFIL, SOUTH WALES Telephone: Merthyr Tydfil 666, 
London Office: 51 BROMPTON ROAD, S.W.3 Telephone: KENsington 4808 
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THE INDUSTRY 


Dowty Group Directorship 


AS already i ag faye in Flight, Mr. R. F. Hunt, A.F.R.Ac.S., 

A.F.C.Ae.L, joined the Board of the Dowty Group. 

He went to Dowty’s in 1935, as one of the company’s first two 

apprentices. In 1939 he became 

a designer and in the following 

year was appointed chief in- 

structor of the ape oe school 

of hydraulics, in which capacity 

he was attached to R.A.F. Tech- 

nical Training Command. In 

1944 he undertook technical 

liaison duties between Dowty’s 

in England and in Canada and 

two years later was appointed 

export manager; it was then that 

he laid the foundations for the 

company’s post-war expansion 

of exports. In 1949 he was 

appointed vice-president and 

eral manager of Dowty 

uipment of Canada, Ltd., and 

was especially concerned with 

the remo sy of “= ys me 

operations from the Montrea 

ae. Bit, eae area to Ajax, Southern Ontario, 

where he founded the new company. He was made presi- 

dent in 1954 and will retain that position, making periodic trips 
to Canada in order to keep in touch with operations there. 


New Appointments in D.H. Propellers 
| keeping with the continued increase in the activities of 
de Havilland liers, Ltd., two new appointments have 
been made within the engineering team led by Mr. G. C. I. 
Gardiner, technical director and chief engineer. Mr. G. H. F. 
Brown, A.F.R.Ae.S., chief designer, is appointed assistant chief 
engineer; and Mr. C. C. Williams, who has been engineering 
manager since 1953, becomes engin ing and general manager. 

Mr. Brown joined de Havilland’s propeller division in 1936 as a 
draughtsman and six years later, in 1942, went to Australia and 
set up a p er design and development group within the Aus- 
tralian de Havilland Company. He returned to England in 1944, 
and in the following year was made assistant designer of the 

ropeller division. In 1948 he joined the eral engineering 
Coonets of Canadian Vickers, returning to de Havilland Propellers 
as chief designer in 1950. In his new capacity Mr. Brown will co- 
ordinate the technical activities of all drawing offices and labora- 
tories engaged in work on aifscrews, cold-air units, guided 
wea and turbo-alternators. 

Mr. Williams joined de Havilland in 1936 as a draughtsman 
with the propeller division. In 1940 he transferred to the engine 
division, where he ultimately became technical assistant to the 
chief inspector. Rejoining the propeller division in December 
1945 as assistant manufacturing manager, he was appointed works 
manager three years later, and became engineering manager in 
March 1953. In his position as engineering and general manager, 
he will be responsible for overall co-ordination of de Havilland 
Propellers’ development activities, and for the administration of 
the engineering departments at Hatfield, Stevenage and 
Edmonton, and in London. 


Mr. G. H. F. Brown and Mr. C. C. Williams. 


Shock-proof Mountings 


TH firm of Cementation (Muffelite), Ltd., have received 
A.R.B. approval under Ref. E.3518 for their Type GB896 and 
GB780 ranges of “Barrymount” air-dam isolators. ‘These 
shock-insulators are suitable for carrying loads of from 2 Ib to 
35 Ib each, according to size. Standard isolators are designed to 
withstand a series of 15g shocks without failure, and a so-called 
“ruggedised” type is designed for 30g shocks. ‘The isolators are 
intended for operation over a temperature range of —40 deg C to 
70 deg C. The equipment is for instrument-panel, radio and 
comparable applications. 


Electrical Control Gear 


A PROFUSELY illustrated 114-page catalogue giving technical 
data on their industrial electrical control gear been issued 
by M.T.E. Control Gear, Ltd., of Leigh-on-Sea, Essex. Standard 
equipment suitable for the more normal requirements of industry 
is dealt with in detail, and there is a general indication of the 
wide variety of control that can be manufactured to special 
—- Another M.T.E. publication is a brochure dealing with 
the Vari-Drive, a new system of infinitely variable speed control 
designed for operation on incoming 50-cycle A.C. mains and pro- 
viding a control to a D.C. motor; from the user’s point of view, 
it is stated, this equipment may be considered as the static counter- 
part of the Ward Leonard system, but offering considerable 


advantages. 
IN BRIEF 


Boulton Paul Aircraft, Ltd., report a net profit, to July 31st, 
1955, of £408,243 before provision for taxation (previous year, 
£270,085). 

. * - 


Mr. Arthur Hillier, O.B.E., J.P., chairman and managing direc- 
tor of Sperry Gyroscope Co., Ltd., has been appointed High 
Sheriff of the County of Middlesex. 

- * * 

The Automatic Telephone and Electric Co., Ltd. and 
Marconi’s Wireless Telegraph Co., Ltd., have concluded an 
agreement for co-operation in the field of telecommunications. 

o * * 


Mr. P. W. Parish, A.F.R.Ae.S., has joined Saben, Hart and 
Partners, Ltd., as chief designer of their aircraft division at 54-56, 
Old Christchurch Road, Bournemouth. 

. * * 

Mr. Frank A. Pope, C.I.E., has been appointed chairman of 
John Bull Rubber Co., Ltd., in succession to Mr. John C. Burton, 
who retired recently. The Board has conferred upon Mr. Burton 
the title of honorary president in recognition of his 50 years’ ser- 
vice since he founded the business in 1906. 

* . . 

The Hymatic Engineering Co., Ltd., Redditch, Worcestershire, 
announce the appointment of Mr. J. B. Jay, A.M.I.Mech.E., as 
manager of their recently-formed automation division. His suc- 
cessor as chief desi » Mr. F. D. Brownhill, A.M.I.Mech.E., 
has been promoted from within the organization. 

* . . 

From Field Aviation Co., Ltd., Municipal Airport, Oshawa, 
Ontario, comes an impressive 186-page loose-leaf catalogue, 
describing in great detail, and illustrating, many hundred different 
aircraft components and accessories. It is Field’s claim that they 
are “geared to service, overhaul or modify any aircraft from a 
Beech to a B-17.” 

* * * 

The international Hinshaw Trophy was recently presented to 
the Goodyear Tyre and Rubber Co. (Great Britain), Ltd., in 
recognition oi *heir record of the lowest number of disabli 
industrial accidents in 1955 for all Goodyear factories outside the 
U.S.A. Sir George Barnett, H.M. Chief Inspector of Factories, 
made the presentation. Out of a total of 7,310,000 man-hours 
worked, year factories in Britain suffered only four 
disabling accidents. 

* * * 


Mr. E. A. Murphy, M.Sc., F.R.1.C., F.L.R.L, general develop- 
ment manager at the Dunlop research centre, has been appointed 
director of research in charge of the company’s central research 
division. Mr. Henry Trevaskis, A.F.R.Ac.S., chief desi to the 
aviation division and director of the Dunlop Rim and eel Co., 
Ltd., has been appointed director of development in the new 
organization. Mr. Trevaskis is _, well known for his 
development of gun firing controls. 





544 FLIGHT, 4 May 1956 


Club and Gliding News 


SHAPE FLYING CLUB 


ITH the object of bringing together those members of the 

Allied armed forces stationed at Supreme Headquarters, 
Allied Powers Europe, Paris, who were interested in private flying, 
the SHAPE Flying Club was formed in November 1953 under the 
presidency of General Lauris Norstad, U.S.A.F. During the past 
24 years of operation the club has made steady progress, despite 
language differences and widely differing customs. On the social 
side, the club’s activities have contributed much to the goodwill 
and understanding which exists among all ranks of SHAPE, who 
affectionately refer to the club as the “SHAPE Air Force.” 

The club owes its origin to the work of a few keen Allied Air 
Force officers and the generous help given by the French Ministry 
of Civil Aviation who, by making a loan of aircraft, enabled the 
club to overcome its most difficult problem—the lack of adequate 
finance for the purchase of equipment. Amongst other problems 
which had to be solved was a rather unusual one, as far as flying 
clubs are concerned, involving the laws of France. Since the 
majority of members were non-French nationals, the club was 
classified by the police as a “foreign association” and deemed 
subject to the laws governing such associations in France. These 
now rather ancient laws were designed to prevent foreign associa- 
tions from plotting the overthrow of the French Republic and, as 
may be imagined, are hardly conducive to running a flying club. 
However, the club’s honorary legal adviser, M. Jean J. Bertout, with 
the co-operation of the French Government, was able, after much 
negotiation and written assurance from high-ranking SHAPE 
officers, to obtain authority (possibly for the first time in French 
history) for a foreign association to operate private aircraft. Today 
the club is well established, has a membership of about fifty, and 
operates with three aircraft from the well-known private airfield 
at Villacoublay, 12 miles southwest of Paris. 

The aircraft fleet consists of one Morane MS.230, a high-wing 
fully aerobatic open-cockpit monoplane; a Stampe SV4c, similar 
to the D.H. Tiger Moth; and an N.C.853.S, which is a high-wing, 
enclosed, side-by-side monoplane. All the aircraft are of French 
construction a | have given most reliable service. The MS.230 
and the Stampe are used for flying training, while the N.C.853.S is 
reserved for pleasure flying by pilot members. 

Much planning went into paving the way for the establishment 
of the SHAPE Flying Club since S/L. William R. F. Cooney, 
R.A.F., club chairman, first conceived the idea for the organiza- 
tion. At the recent annual dinner, held at the “Rendezvous de la 
Chasse” near Paris, $/L. Cooney referred to the unique — 
of the club, reminding members that it was robably dhe ont 
really international flying club in the world. Representatives of 
the majority of the 15 member nations of NATO could be found 





Two of the aircraft operated by the SHAPE Flying Club at Villacoublay: 
(top) the N.C.853 and (bottom) the Stampe SV4. These machines were 
presented on loan to the club by the French Minister of Civil Aviation. 


in the membership list, and it was pleasant to be able to welcome 
a representative of the Federal German Army, Lt-Col. Max R. 
Schwerdtfeger. 

Reviewing the club’s activities during the past 12 months, the 
chairman was able to tulate hax Schauer ir 
and a founder member 


ing their Private Pilot's Licences. On behalf of 
chairman thanked the committee for their hard work during the 
past year, particularly the chief flying instructor, W/C. John D. 
Sidebottom, A.F.C., RAP. and his able assistant, M.Sgt. Robert 
Alexander, USAF. The chairman also referred to the encour- 
agement given to private flying in France: that pe ee ge he thought, 
was the only NATO State having a government department 
devoted to the promotion of private flying; while the recent deci- 
sion to remove all tax from fuel used by private aircraft had 
brought flying within the reach of a wide of the tion. 
During the coming year several members of the S eng 
Club are planning to make goodwill flights to neighbouring NAT" 
countries, and the club would be glad to welcome members of 
other flying clubs visiting Paris. Inquiries should be addressed 
to the secretary, Mile. Héléne Olivier, Intelligence Division, 
SHAPE, Paris. 





AN informal discussion meeting to review progress and suggest 
future plans was held at the Kronfeld Club, 74 Eccleston 
Square, London, S.W.1, on Wednesday, April 25th. Some 60 
members were present. In addition to the Wednesday evening 
general-interest talks and film shows, which have proved 
extremely popular, it was suggested that specialized instructional 
lectures Koes be held at the club on Thursdays. The building- 
up of a reference library of aeronautical books was also pro d. 
As many members now begin their weekend flying on Friday 
evenings, the club will be open during the summer season on Mon- 
day, Tuesday, Wednesday and Thursday evenings only. 


At Croydon Airport on Saturday last, April 28th, the six 
winners of the W.J.A.C. scholarships for 1956 were intro- 
duced to Lord Brabazon of Tara and to the chief flying instructors 
of the clubs where they will train. The Senge * was the naming 
by Lord Brabazon of Auster ow 7. Dove II, the new 
W.J.A.C. aircraft which has suc the Corps’ Fairchild oe 
Grey Dove I. The winners of the scholarships are Valerie Weller, 
Anne Marsden, Francesca O’Kane, Peggy Nye, Isobel Jones and 
Sylvia Quenet, whose scholarships have been respectively spon- 
sored by the W.J.A.C.; Lea Bri Industries, Ltd., Southend; 
E. K. Cole, Ltd., Southend; Go Cooper and Co., Ltd., Dart- 
ford; Phoenix Grinding, Ltd., Birmingham; and Leon M. Berner 
and Co., Ltd., Birmi m. ap Sinem ining will be carried out 
at Fair Oaks Aero Clu , Southend Municipal Flying School and 
the Midland Aero Club, Elmdon. 


ECENTLY formed at Stapleford Tawney Aerodrome, Essex, 

is the works flying group of Edgar Percival Aircraft, = 
Operating Tipsy Trainer G-AFWT (formerly owned by th 
Home Counties Flying Group), the group expects its ying 
charges which will cover fuel and oil costs, to be £1 5s per hour. 


ed 4,700 flying hours and gained 
90 P.P.L.s during the twelve months ended March 3lst. A 
club flight to Beauvais, —— the available — of six Tigers 


AIR OAKS Aero Club 


and two Austers, is planned f unday, June 24 


ENIRIES for the World Gliding Championships at St. Yan, 
France, from June 29th to July 13th, have been received 
from a total of 27 countries. They are South Africa, Germany, 
Argentine, Australia, Austria, Belgium, Brazil, Canada, Seamer 
Egypt, Spain, U.S.A., Finland, France, UK., Hungary, Israel, 
Italy, Japan, New Zealand, the Netherlands, Poland, Sweden, 
Switzer , Czechoslovakia, Turkey and Jugoslavia. A maxi- 
mum of three sailplanes may be oe And each country, although 
several countries have entered One sailplane (Bréguet 
901 or a oe Se anes 9 babe> te the teams of thirteen 
of the compe The British team will comprise 
Philip Wills Geoffrey Stephenson (each flying a ye | 
Skylark 3 in the single-seater class); and Nick Goodhart and 
Frank Foster (Slingsby T.42B) in the two-seater class. 
Accommodation for 800-1,000 people, in chalets and tents, is 
being arranged at the St. Yan centre where, during the champion- 
& 20 towing aircraft will be in use. "er ths cheuplienhins 
we Ping SRE Taictien cus tee dlinnas Mit end one 
aay nas including one frcee-distance flight and one 
an return flight to a Sole anual; Additional tasks 
which may be set include races over s: triangular courses of 
100, 200 and 300 km. 


Gee 2 ——. at clubs and centres in the Netherlands 
S.-i, 5 accounted for 48,403 launches ee hours 
—both figures being substantial improvements over the previous 

year’s results. A Cae ot 516 ealgeaes sad piitens, Seite 
Slingsby Sedberghs, Prefects, Skys and Skylarks, are regist 4 
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JUNCTION 
BOXES 


The box illustrated—one of 
the seventeen Plessey junction 
boxes employed on every 
Javelin—has 242 separate 
wires, 439 crimped joints, 

19 outlets and uses 740 feet 
of cable. 
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CIVIL AVIATION 


B.O.A.C, PILOTS’ OUTBURST 


SOMETIMES the shrewdest judgment of an organization’s 
management comes from senior men within; when they go so 
far as to protest publicly in bitter terms about a new appointment, 
the circumstances cannot be disregarded. Last week an open 
letter written anonymously to the Minister of Transport and 
Civil Aviation (copies were sent to the Press and to selected 
Members of both Houses) by 12 men styling themselves senior 
B.O.A.C. pilots, in protest against the new Corporation appoint- 
ments, was vehement in the extreme. So unusual is this out- 
burst on the part of 12 presumably responsible men that we at 
once wonder whether their views are at all representative of those 
of other B.O.A.C. captains, of which there are some 280. 

The feelings of the senior pilots—whether first- or second-class 
is not stated—no doubt go deeper than the matter of present 
appointments, and this is certainly not the first occasion upon 
which aircrews have indicated their belief that practical flying 
men should figure among the top executives of the Corporations. 
To put it another way, they naturally feel that men from their 
own ranks should have a chance of promotion to senior executive 
level. Captains are not necessarily all suited or qualified to take 
on senior executive positions when they cease to become active 
in the air, but it seems to them that they are not even con- 
sidered. Again, to bring in outside men and place them over the 
heads of all others in a large o ization—particularly when 
their qualifications could be in “Soube—is tantamount to the 
Minister admitting that, after consideration, no one has 
found worthy of promotion from within. The fact that one of 
the new senior appointments is for part-time only may suggest 
to the Corporation staff that the top direction of their airline is 
being taken lightly. 

We remarked last week that whatever appointments were made 
they were bound to be opposed in one quarter or another. Every- 
one expected as much when Sir Miles Thomas resigned. One 
wonders if the pilots of B.O.A.C. were given an opportunity in 
advance of the new appointments to warn against the dangers of 
what they term “inept handling.” We fear that their tirade in 
retrospect will do little good for their cause. The Minister would 
be faced with the possibility of resignation and the worsening of an 
already-bad situation should it be necessary to think again about 
these appointments. If the views of the 12 pilots are at all 
representative, the position of the two men is not enviable. 

We urge now that Mr. d’Erlanger and Sir George Cribbett be 
given a fair chance to show their worth in their very responsible 
new positions. We believe that with proper support at other 
levels the Corporation will continue to make progress under 
their guidance. We hope also that the Minister, and in due 
course his successor, will not overlook the legitimate claims for 
consideration of responsible senior pilots in the Corporation when 
executive positions are in question. 

Below we give the gist of the letter addressed anonymously to 
the Minister of Transport and Civil Aviation, and in addition, 
some comments by Sir Miles Thomas at a farewell luncheon with 
the senior staff of B.O.A.C. last Friday. 

“We, twelve senior pilots in this Corporation, have noted with dismay 
the completely inept handling of the two recent senior appointments in 
B.O.A.C. and wish to record that we think that nothing but trouble can 
follow if the affairs of a great national airline are to be handled by a 
part-time Chairman . . . and a Deputy Chairman whose last experience 
of practical flying was nearly forty years ago... . We have all been 
fiying with the Corporation for many years and want to serve it in the 
future, but we see no reason for encouragement when its affairs, already 
. . . handled by a clique of aged Air , are handed overtoa .. . 
banker and a retired Civil Servant. Please Sir, think again, before it is 
too late. Give us the tools and the men (we have them) and we will 
do the job. If not, anything may happen.” 

At the luncheon referred to above, Sir Miles Thomas thanked 
the senior staff for the co-operation and su given to him 
during the past six years. Referring to the pilots’ letter, he said: 
“T am sure that you will agree with me that this kind of thing is 
to be deplored, as it is not likely to effect any change in the 
appointments which have been made by the Minister and does 
not, I believe, reflect the opinions of the — as a whole.” 

Adding that the new chairman and deputy chairman would 
look for loyal support from the senior staff, Sir Miles said it 
would be “unfortunate if undesirable publicity of this sort should 
impair relationships from the beginning” 


At the moment of going to press, it is officially confirmed that 
Mr. Basil Smallpeice has been appointed managing director of 
B.O.A.C. 


The first official general arrangement drawing of the Vickers Vanguard. 

Main d'mensions are: span, 118ft 7in; length, 118ft lin; height, 

344 Ilin; wing area, 1527 sq ft. New Vanguard mance 
estimates are referred to on the next page. 


Significantly, representa- 
tives of the U.S. Civil Aero- 
nautics Administration, the 
body responsible for the 
award of American certifi- 
cates of airworthiness, paid 
a visit to Bristol Aircraft at 
Filton last week. The picture 
shows Mr. F. Wright, Britan- 
nia assistant designer (left) 
with Mr. R. K. Crothers of 
C.A.A.’s London office. Mr. 
R. £. Hardingham, chief 
executive of the A.R.B., was 
with the party. 


B.E.A. WELL IN THE BLACK 


ITH the end of the financial year (March 31st) passed. British 
European Airways have published prelimi trading results. 
These show that a net profit—the gross surplus after deduction of 
£600,000 of interest, depreciation, fuel tax and so forth—is about 
£500,000, compared with the previous financial year’s net profit 
of £63,000 (the first in the Corporation’s history). 

Anticipating “our biggest summer yet,” Lord Douglas esti- 
mated that each of the Corporation’s Viscounts would earn about 
£47,000 a month throughout the season, and each Elizabethan 
£35,000. B.E.A.’s drive to increase freight business is yielding 
“really worthwhile results”: cargo traffic was 32 per cent higher 
than last year, and the month of March showed an 86 cent 
increase in domestic freight compared with the previous March. 


LUFTHANSA’S 707 ORDER CONFIRMED 


AS predicted in Flight for March 23rd, Deutsche Lufthansa 
has placed an order with Boeing for four 707-320 jet airliners. 
The first three will be delivered in time for the German airline’s 
summer services in 1960, and the fourth will be delivered for the 
1961 peak season. The aircraft will be powered by Pratt and 
Whitney JT4s (J75s) and will have accommodation for 125 to 130 
passengers. 

The news was given by Lufthansa’s technical director Gerhard 
Hoeltje at a lunch in Chicago to mark the German airline’s new 
Chicago service via Manchester, inaugurated on April 24th. 


AIR FRANCE’S COMET IAs 


IR FRANCE’S three Comet 1As, two of which have been idle 

at Le Bourget since April 1954, have been sold to the Ministry 
of Supply. The price paid for them is reported to be about 
£80,000 each and the two aircraft in Paris are due to be flown 
back to this country shortly. No indication of their precise 
future réle has been given by the Ministry or by de Havilland, 
but the M.o.S. are paying £560,000 to include the cost of pressure- 
cabin modifications and the payments to Air France. Air France’s 
third Comet 1A has been in storage at Hatfield since it was flown 
to England for a proposed drooped leading-edge modification 
early in 1954. It is understood that the French airline is to seek 
arbitration on its claim for further compensation. Two other 
French Comet 1As, those of U.A.T., are not included in the Air 
France arrangements. 





























NEW VANGUARD DISCLOSURES 


INCE Vickers-Armstrongs Aircraft announced preliminary 
figures last October for the Vanguard, 20 of which are on order 
for B.E.A. for delivery in 1959, development has reached the stage 
at which it becomes possible to enlarge on the aircraft’s estimated 
performance. A significant item is that cruising speed, previously 
announced as 400 m.p.h., is likely before 1963 to go up to 425 
m.p.h.—a measure, no doubt, of the power increases to be expected 
from the Rolls-Royce Tyne, which is likely to enter service at an 
initial 4,000 s.h.p. 
Still-air range with the design maximum payload of 21,000 Ib 
will be 3,150 st. miles without fuel reserves, or 2,600 st. miles 
with reserves (one hour’s holding at 5,000ft, diversion for 230 st. 
miles, and a five per cent overall route reserve—this latter allow- 
ance applying also to the still-air range). So far as take-off is 
concerned the Vanguard will, at its maximum take-off weight of 
135,000 Ib, be able to operate from a 3,000 yd runway in standard 
atmosphere conditions. Other data are as follows: max. landing 
weight, 108,500 Ib; max. zero fuel weight, 98,000 lb; max. payload 
limited by zero fuel weight), 23,000 lb; seating (first-class) 76, 
European tourist class) 93; fuel capacity, 5,100 Imp gal; total 
cabin volume, 5,894 cu ft; freight hold volume, 1,430 cu ft. 


THE MINISTER’S PHILOSOPHY 


OME of the remarks of Mr. Harold Watkinson, Minister of 
Transport and Civil Aviation, at a luncheon given by the 
Foreign Airlines Association at the Dorchester Hotel, London, on 
April 26th, are worthy of quotation, as they were made by the 


Minister after receiving the criticism of his B.O.A.C. appoint- 
ments, but before receiving the pilots’ letter (previous page). 

B.O.A.C. and B.E.A. were, he reasoned, competitive inter- 
national businesses whose duty it was to fly good aircraft and to try 
to give a little better service to their customers than their com- 
petitors. To do this they needed the best brains and the best 
1ir transport experience, because the airline business was, after all, 
still a very personal business run and operated by men of indi- 
viduality. “People, thank goodness, are still far more important 
than political theories.” 

He was not, he said, criticizing the past arrangements or 
achievements of the Corporations; but he did not believe that any 
one man could handle the rapidly expand- 
ing technical changes and international 
business. “I am not responsible for the 
day-to-day management of the Corpora- 
tion once one has achieved the right 
team one should leave them to get on 
with the job.” It was of the greatest 
importance that there should be a clear 
ladder of promotion right through the 
Corporations to the top jobs—as an incen- 
tive to up and coming men, including air- 
crew 

It was, the Minister said, for the Chair- 
men to come forward with proposals for 
the aircraft that their Corporations needed 
for future operations, and it was his own 
duty to examine these proposals “in the 
broad national interest.” This implied a 
withdrawal of his statement the previous 
week that B.O.A.C. would adopt a “fly- 

British” policy. 


On board Lufthansa’s Super-G Constellation 
seen here) for its inaugural flight from Man- 
chester to Chicago on April 23rd was the 
first citizen of Manchester, Alderman T. 
Regan, the Lord Mayor of England's northern 
capital. The service, which starts from 
Hamburg, is the “Manchester Midwestern.” 


FLIGHT 


Lioyd Aero Colombiano, who have three of 
these Curtiss C-46 Commandos fitted with 
auxiliary under-wing Turboméca Palas jets, 
will be familiar to readers as one of the air- 
lines who, a year ago, announced their inten- 
tion to buy Handley Page Heralds. On page 
530 we describe the new “Super Commando.” 


CIVIL AVIATION... 


CENTRAL AFRICAN’S FIRST VISCOUNT 


THe ninth British Commonwealth Viscount operator took 
delivery of its first aircraft on April 25th. The occasion was 
marked by a small ceremony at the Vickers airfield at Wisley, 
where Mr. I. C. M. Hepburn, Central African Airways’ repre- 
sentative at Vickers, took formal delivery of his airline’s first 
Viscount 748 from Mr. George Edwards. The High Commis- 
sioner for the Federation of Rhodesia and Nyasaland, Sir Gilbert 
Rennie, was present. The aircraft (shown in the picture opposite) 
was YP-YNA R.M.A. Malvern, the first of five Viscounts of which 
delivery is due to be completed by the end of July. By that time, 
subject to Government approval, C.A.A. are likely to have become 
the first airline to employ Viscounts on a major intercontinental 
trunk route: on July 20th, the Rhodesian Viscount tourist ser- 
vice between London and Johannesburg is due to be inaugurated. 
Internal Viscount services will greatly speed up communications 
between Salisbury and such centres as Nairobi, Livingstone, 
Lusaka, N’dola, Durban, Elizabethville and Johannesburg. The 
training of C.A.A. flight and ground personnel has been under way 
for nearly —_ at Vickers and Rolls-Royce. 

It is reported from Australia that T.A.A. has decided to order 
two Viscount Major 800s for delivery in 1958. If this is con- 
firmed it will be the airline’s third Viscount repeat-order. T.A.A. 
now confirms its purchase, forecast in Flight of March 16th, of 
six Fokker Friendships. 


BLACKBUSHE ACCIDENT FINDINGS 


HE accident which occurred to B.E.A. Viscount G-ANOM 

at Blackbushe on January 20th during a training flight take-off 
was caused, states the M.T.C.A.’s accident report, by pilot error. 
A routine base check was being carried out by Capt. D. A. 
Longhurst, a training captain, on Capt. D. J. Turner. As the 
take-off safety speed was reached Capt. Longhurst simulated a 
starboard-outer engine failure; at this point the aircraft was just 
airborne, and it was observed that the starboard inner airscrew 
was seen to be stopping. The aircraft began turning to the right 
with an increasing amount of bank, finally hitti the ground 
250 yd from the runway in a steeply banked nose-down attitude. 
It then cartwheeled and slid backwards for 200 yd. The aircraft 
was almost completely destroyed by fire, although only slight 
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Coming into the picture is the 

first Vickers Viscount 748, Royal 

Mail airliner “Malvern,” for Cen- 

tral African Airways. Its delivery 

is the subject of a news item on 
the opposite page. 


injuries were sustained by the 
five members of the crew. 

The M.T.C.A.’s report con- 
cludes that the accident was due 
to an error by the training cap- 
tain who operated number three 
engine’s high-pressure fuel-cock 
lever when simulating a failure 
of number four engine, which re- 
sulted in loss of power from both 
starboard engines at a critical 
point in the take-off. 


BREVITIES 


A NEW B.E.A. service to Venice was inaugurated by a Viscount 
on April 22nd. Initially it will be operated four times 
weekly, in association with Alitalia. 
_ * * 
The most interesting fact revealed by the Qantas 1955 traffic 
figures was the big increase—about 45 per cent—in tourist traffic. 
* * 


K.L.M. made the biggest profit in its history last 
about £1.9m. , i 


jycar— 


* * * 


Sir Charles Beil is the name of the third de Havilland Heron 
—G-AMFY—recently delivered to B.E.A. 


* * . 


A merger is announced between the Navigators’ and Engineers’ 
Officers Union and the Marine Engineers’ Association. 


. * * 


An Indian delegation is in London discussing amendments to 
the 1951 agreement between India and Britain which regulates 
the operations of Air-India and B.O.A.C. 


* + . 


A direct air link between Moscow and Brussels is likely to be 
the outcome of recently concluded talks between Sabena and 
Aeroflot. 

_ 

B.O.A.C.’s all- turboprop fights between New York and the 
Caribbean and ve been inaugurated by the airline’s 
associate B.W.I.A. 

. * 

The latest product of oe Vickers-Armstrongs plastics develop- 
ment department is a chair tray for the Britannia, claimed to be 
50 per cent lighter than an ordinary wooden tray. 


The Minister of Transport was due to be asked in the Com- 
mons last Wednesday whether he was aware of “moves among 
independent air operators to constitute a third or independent 
airways corporation: and if he will give such moves his support.” 

* * * 


PanAm and T.W.A. have applied for permission to operate 
trans-polar services between the U.S. west coast and Europe. 
S.A.S. and C.P.A.L. are so far the only two airlines operating 
trans-polar services. 

* * 

S.A.A. is to begin a weekly service to Australia in co-operation 
with Qantas, using Constellation L-749As tourist-class. When 
their third DC-7B is delivered first-class flights will begin. 

7: 


* * 


Two important technical meetings are to be held by 
I.F.A.L.P.A., the International Federation of Air Line Pilots 
Association. The first, concerning ground aids, will be from 
May 8th-10th; the second, devoted to airworthiness, will be on 
June 7th and 8th. 

* * * 

Anyone looking for a guide to London Airport might well 
buy a copy of the booklet just published by Pitkin, price 2s 6d, 
The Complete Guide to London Airport, by Sir Miles Thomas. 
It includes a register and illustrations of the aircraft likely to be 
seen, as well as a complete pictorial record of the airport. 

* * 7. 


The Minister of Transport and Civil Aviation, Mr. Harold 
Watkinson, is reported to have said at Edinburgh: “We are 
making the largest-selling aircraft in the world, and I say without 
hesitation that this island still produces the best civil aircraft in 
the world. I say that with full knowledge of what other coun- 
tries are doing.” 


THE A.R.A. TUNNEL (continued from page 539) 


machine as used as present takes about one minute to do this, 
although a decrease in this time is anticipated with future modi- 
fications to the computor. 

The card carrying the corrected data is next fed into a card 
reader which operates an electric typewriter to type out a table of 
the coefficients. At a future date a graph plotter is to be installed 
which will plot the graphs directly from the corrected cards. 


CONTRIBUTORS TO THE INSTALLATION 

The following list of firms whose products or services have been 
utilized in the installation is based on a list provided by the A.R.A.:— 

Tunnel Structure.—Main tunnel shell, Moreland Hayne and Co., 
Ltd.; contraction cone, cooler structure, working-section shell, remov- 
able section, air-entry section, G. A. Harvey and Co. (London), Ltd.; 
working section, flexible nozzle, Chatwood Safe and Engineering Co.; 
corner vanes (light gauge), Caston Barber, Ltd.; gauze screens, George 
Christie, Ltd. 

Buildings.— Main contractors, Robert M. Douglas (Contractors), Ltd. 
Steelwork, Moreland Hayne and Co., Ltd.; heating, Stitson, White and 
Co., Ltd.; electrical installation, Archibald Saville and Co., Ltd.; win- 
dows, Luxfer, Ltd.; roofs, D. Anderson and Son, Ltd.; 50- and 25-ton 
cranes, Morris, Ltd. 

Main Fan Drive.—Main contractors, English Electric Co., Ltd.; 
A.C. motor, 25,000 h.p., and D.C. motor, 1,500 yi, Electric 
Co., Ltd.; 1,500 h.p. motor-generator set, British Houston 
Co., Ltd.; fan casings and stator vanes, G. A. Harvey and Co. (Lon- 


don), Ltd.; fan hubs, shaft and flexible couplings, Walker Bros. (Wigan), 
Ltd.; fan bearings, Michell Bearings, Ltd.; oiling system, Denco Engin- 
eering Services, Ltd.; blade shroud fairings, Williamson-Pinney, Ltd.; 

fan blades, Hordern-Richmond, Ltd. 

Auxiliary Suction Plant.—Axial compressor, gearbox, British Brown- 
Boveri, Ltd.; 13,000 h.p. synchronous motor, English Electric Co., Ltd.; 
motorized valves, Rotork re Co., Ltd.; ductwork, G. A. 
Harvey and Co. (London), L 

Electrical een aa ee EN control cubicles, transformers, 
motors, English Electric Co., Ltd.; cabling, British Insulated Callender’s 
Cables, Ltd.; 415-volt starters, Allen West and Co., Ltd. 


Cooling System.—Main tunnel cooling units, Head Wrightson Pro- 
cesses, Lid.; voualliony suction plant cooler, Serck Radiators, Ltd.; cool- 
ing tower, Film Cooling Towers (1925), Ltd.; water pipework, Simmons 
and Hawker, Ltd.; water pumps, Gwynnes Pumps, Ltd.; water-softening 
plant, William Boby and Co., Ltd. 

Dryers and A Plant.—Dryer, Birlec, Ltd.; coolers, F. H. 
Biddle, Ltd.; 110 h.p. and 25 h.p. compressors, Keith Blackman, Ltd.; 
50 h.p. and 124 h.p. evacuation pumps, Sir George Godfrey and Partners, 
Ltd.; valves, Robert Cort and Son, Ltd., Westwood and Wrights, Ltd., 
Saunders Valve Co., Ltd.; pipework, H. and G. Tube and Engineering 

-» Ltd. 

Tunnel Equipment.—Complete model cart, Chatwood Safe and 
Engineering Co.; half-model cart and balance, calibration gear, wall 
manometer, Test Equipment, Ltd.; computor, British Tabulating 
Machine Co., Ltd.; automatic strain gauge measuring units, Boulton 
Paul Aircraft, Ltd; television cameras, Pye Radio, Ltd. 
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SERVICE 
AVIATION 


Royal Air Force and 
Fleet Air Arm News 


No. 56 Squadron Standard 
p Ast Friday the Duchess of Kent pre- 
sented a Standard to No. 56 Sqn. 
during a ceremony at Waterbeach, Cambs. 
In command of the parade was Maj. J. E. H. 
Kaisin, Belgian Air Force, No. 56 Squad- 
ron’s C.O. The flights were commanded 
by F/L. J. V. E. P. Carter and Capt. C. G. 
Gillespie, U.S.A.F., an American officer 
on exchange posting. Music was provided 
by the Central Band of the R.A.F. and the 
standard was dedicated by the Rev. Canon 
A. S. Giles, Chaplain-in-Chief of the 
RA.F 


D.H.110 and N.113 on Deck 


AST month the de Havilland D.H.110 
and Supermarine N.113 successfully 
completed carrier landing trials on board 
H.M.S. Ark Royal off the south coast of 
England. The D.H.110 was flown from 
Boscombe Down to the carrier by Cdr. 
S. G. Orr, C.O. of the A. and A.E.E. Naval 
Test Squadron. Several other pilots also 
flew the aircraft. Free and catapulted take- 
offs, “touch and go” and fully arrested 
landings were tried in addition to handling 
on the deck and during the approach. The 
aircraft used was the first to be built by 
de Havilland’s Christchurch works. 

Cdr. Orr also flew the N.113 during the 
Ark Royal trials, together with “Mike” 
Lithgow, Lt-Cdr. C. M. Little and Lt. P. 
Whitehead, R.N. Altogether 29 landings 
were made, but all take-offs were made 
without catapult assistance. Before the 


a 


The first Christchurch-built D.H.110 being prepared for catapulting from H.M.S. “Ark Royal” 
during deck trials last month. Noteworthy are the extending flaps, knife-edge windscreen 
and the reinforced bases of the fins. A picture of the N.113 on deck is on page 518. 


trials the pilots had intensive A.D.D.L. 
practice at Boscombe Down. The N.113 
had already been taxied at high speed into 
arrester wires installed on a runway at 
R.A.E. Bedford in order to obtain records 
of decelerations and strains on the airframe. 
At Boscombe Down 38 flights were made 
in ten days without any hitches. 


The Freedom of Aylesbury 


ONTINGENTS of all six units based 
at R.A.F. Halton, Bucks, marched with 
bayonets fixed, colours flying, drums beat- 
ing and bands p‘aying into Aylesbury on 
Tuesday of last week to receive the free- 
dom of the Borough of Aylesbury from 
the mayor, Councillor W. T. Fewkes. Mr. 
Fewkes presented the Deed of Freedom to 
A. Cdre. G. N. E. Tindall-Caril!-Worsley, 
the station commander. 
Addressing the parade, Councillor 
Fewkes said that during the 40 years of 
Halton’s existence the standard of be- 
haviour of its men had been a shining 


The Queen's Standard for the R.A.F. in the United Kingdom and R.A.F. Halton’s Standard bei 
poraded through Aylesbury to mark the granting to the station of the freedom of the Boroug 
on Tuesday of last week. The proceedings are reported on this page. 


example to youth of conduct away from 
their normal habitations. He liked to feel 
that Aylesbury was Halton’s town and felt 
that it was fitting that the long, close and 
friendly relation should be recognized by 
Aylesbury. Freedom of entry was the 
highest honour a borough could bestow. 

The Commanding Officer, replying, 
spoke of the long-standing friendship built 
up by those who had gone before and to 
the happy liaison with local industry and 
happy contacts in the field of sport. Two 
young Halton-trained men, he observed, 
had become the mayor’s sons-in-law. Mr. 
Christopher Soames, Parliamentary Under- 
Secretary of State for Air, who also 
addressed the parade, said that an honour 
like the granting of freedom of entry meant 
a great deal to the R.A.F. as a whole. The 
link between Aylesbury and Halton was 
just what such a link between station and 
town should be, and an ideal example of 
the relationship that should exist. 


Change of Appointment 

Ts Air Ministry has announced that 
A.V-M. H. H. Brookes has been ap- 

pointed A.O.C. No. 25 Group, Flying 

Training Command, with effect from 

April, instead of A.O.C. No. 61 Group, 

Home Command, as previously announced. 


Beverley Overseas 

HE Blackburn and General Aircraft 

Beverley which has just gone into ser- 
vice with the R.A.F. made its first over- 
seas proving flight last week. A Service 
machine flew to Wahn, near Cologne, 
where it was shown to the R.A-F., officials 
of the German Defence, Economic and 
Foreign Ministries and representatives of 
Lufthansa and other civil operators. The 
aircraft was demonstrated by S/L. A. St. J. 
Price, C.O. of the Beverley unit at Abing- 
don. A picture of General Milch inspect- 
ing the aircraft appears on page 519. 

A company statement on the event 
records that the demonstrators were “em- 
barrassed as the airfield was over four times 
too big for the Beverley, and take-off and 
landing on the runway in use would have 
been ically invisible” from the spec- 
tators’ enclosure. The aircraft backed off 
its hard-standing under its own and 
turned round to taxy out. It took off on an 
out-of-wind runway in 450 to 500 yd and 
landed down-wind on the runway in use. 
Several take-offs and landings, a three- 
engined fly-past and a baulked landing 
were demonstrated and spectators are re- 
ported to have been considerably impressed. 








Making ae ia 
light of it || GiecReI cam 


VENTILATION 


Aircraft manufacturers and 
operators are only too pleased 

to make light of battery problems 
by leaving them to Peto and 


Radford—the makers of Dagenite. 


Airscrew 7° diameter contra-rotating 
. fans for cabin-air re-circulation and 
Peto and Radford provide a small centrifugal blowers for wind- 
screen de-misting are used in the 
highly successful Vickers Viscount. 





complete battery design and 


development service for the 


WINDSCREEN 
DE-MISTING 


b 
AIRSCREW 


e Windscreen de-misting and cabin-air 
Dageni te re-circulation are only two of the 
vital duties performed by the ancillary 

fans that Airscrew have designed 

AIRCRAFT BATTERIES for most modern British aircraft. 
For nearly 30 years Airscrew 

have designed and produced 

fans and propellers for all kinds of 
. . / aircraft. If you have a fan problem, 

made light for fight: Airscrew have the specialised knowledge 
and experience to help you answer it. 


aircraft industry. Their service 


is at your disposal. 


PETO & RADFORD LTD., 137 VICTORIA STREET, LONDON SWI Design approved by M.0.S. and A.R.B. 


THE AIRSCREW COMPANY & JICWOOD LIMITED 
WEYBRIDGE, SURREY Tel: Weybridge 2242/6 
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~ Sa ee COST TABLES in this week’s issue 


This issue of Motor TRANSPORT is vitally important to everyone from the 5 cwt. van owner to 
the operator ofa fleet of 14/16-ton lorries. It contains a full set of revised operating cost tables 
—an accurate yardstick for the assessment of costs per £ earned—together with the regular 


authoritative articles for all who move goods by road. OUT TODAY 4d. 





Make sure you 
get this IMPORTANT issue of..| qn MOTOR 














Keep yourself 
in the (moving) picture! 


This special issue of AMATEUR PHOTOGRAPHER will bring 
you right up to date in the cine world. It contains a buyers’ 
guide to cine cameras and projectors, with articles on their 
choice and use; a survey of the whole range of amateur cine 
equipment and a full quota of regular features and pictures. 
If you’re an experienced movie maker—or if you would 
like to be—this A.P. special is for you! 


OUT NEXT WEDNESDAY - 1s. as usual 


pe atear CINE 
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DESIGNERS AND 
MANUFACTURERS 
OF 


WIND TUNNEL MODELS 
AND 
INSTRUMENTATION 


FOR 
AIRCRAFT RESEARCH 
ASSOCIATION LTD. 

















AIRCRAFT RESEARCH ASSOCIATION 


LIMITED 





TRANSONIC WIND TUNNEL 


We record with pride our association 
with this engineering achievement 
and are proud to have been selected 


to carry out the 


INSTALLATION \ (LIGHTING, 
OF HEATING, 
comprising POWE R, 
ELECTRICAL CONTROL 


SERVICES \ CABLING 











ARCHIBALD SAVILLE & CO. LTD. 
194 Clapham Park Road - London, S.W.4 
Telephone: MACaulay 2121, 8787 








H+. & GY. Tube & Cagineering Co Lu. 


STEEL TUBES 
MILD STEEL FABRICATIONS 














PIPE LINES AND SPECIALS MANUFACTURED 

SIMILAR TO THOSE SUPPLIED TO AIRCRAFT 

RESEARCH ASSOCIATION, LIMITED, BEDFORD, 

IN CONNECTION WITH ERECTION OF THE 
WIND TUNNEL. 


H. & G. Tube & Cagincering Ca Lud. 


TELEPHONE 234 & 235 TELEGRAMS 
DUDDINGTON STAMFORD “SUPPLIES, DUDDINGTON"’ 


The Mill, Duddington, STAMFORD, Lincs. 
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advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,"’ Dorset House, Stamford Street, 
London, 8.E.1. 
The retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer’s errors although every care is taken to avoid mistakes. 
Situations V The engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service etc., if the applicant is a man aged 18-64 or a woman 
aged 18-59 inclusive, unless he or she or the employer is excepted om the provisions of The Notification of 
Vacancies Order 1952. 





DCOL 


(Regd Trode Mort) 


SOLDERING EQUIPMENT 


AS IN THE CASE OF THE 
RENOWNED ADCOLA SOLDERING 
INSTRUMENT ELEMENTS, THE SOLDER 
POT IS MANUFACTURED FOR ALL 
VOLTAGES 


SOLDER POT PATENTS 
(as illustrated) ¢ APPLIED 


LIST No, 111 


SOLE PROPRIETORS and MANUFACTURERS } 
Head Office, Sales and Services 
ADCOLA PRODUCTS LIMITED 


GAUDEN ROAD, LONDON, S.W.44. 
Tels: MACAULAY 3101 and MACAULAY 4272 








FLYING HELMET No. 103 (os iliustroted). Serviceable 
helmet for club flier. ideal for those not requiring elec- 
trical intercom. Ear pockets made to tak t 
C/No. 214. Weight 8 oz, in brown only. Sizes 6}in to Jin, 
£1/15/-. Gosport tube C/No. 214, # Helmets complete 
with Gosport tubes, 50/- per set. 


, 


FLYING SUITS. Fine serge-finished drill. Guaranteed 
shrink-proof. Front, legs and cuffs rip-fastened. Inverted 
pleat and saddle back. Specially large pkts. Detachable 
buttons. Colours: White, navy, block. Sizes: 34-48. 64/-. 

oe Terms to Flying Clubs. [rode supplied. 
Send 4d. in stamps for i/lustroted catalogue. 


(Dept. F.) 124 Gt. Portiand 
Street, London W.1 


Tel.: Museum 43/4. 3 
Aviakit, Wesdo, London. 














AIRCRAFT FOR SALE 


W. 8S. SHACKLETON, LTD 
EUROPE’S LEADING AIRCRAFT BROKERS 
offer 
A Selection of Executive and Transport Aircraft 


£29 tl Avro York. The personal aircraft of 
, General Smuts during 1945/46, this air- 
craft was maintained the South African Air Force 
until 1952, when the V.I.P. fittings were removed. It 

wee then oqupges wit 36 Enylender type pursenest - 
seats which can be folded back to the fuselage, enabl- 


Sgt ier ware hating new ed| WHY RISK DERMATITIS? 


in jiate delivery. he 
£28 Se ee Tin eicins ‘and ioe Seton Lost hands or full production ? 
cle. 











> 


? aeroplane with full de-icing and ice r 
Current use with engine hours of 250 each since Coen trial disease—can we avoided sim- 
plete overhaul. Certificate of Airworthiness is now ; 

25 rons Patents wie cre] | Ping Romie Feces 
Ee Pa es roof ee 
er creams for industry. They 


line transport— 

ul engined con- in- 

See Me ee oe ckin lncienaes, The fl 
bs mapas | built i943. slp cotbeed ¢ with technical resources and anelions 

VHE — {ir ADE ond {LS Toul seating i tor of Rozalex are at your disposal on 

Ww. 3 “SHACKLETON, LID. 195, Piccadilly, request to Rozalex Ltd., 10 Nor- 
. 1. : “Shackhud, London.” f 


, Ww. : ( . 
[0070 folk Street, Manchester 2. 


CARTWRIGHT HAMILTON AVIATION. LTD. e oO Z A L EX 
GQHOULD you wish to sell or purchase any type of 


aircraft, we are here to pumy you. 
BARRIER CREAMS 





Fo® private owners and clu 

B.* SWALLOW, 12 months C. of A., £300. 
mMoTt# MINOR, 12 months C. of A., £450. 
MILES MAGISTER, 12 months C. of A., £350. 
MILES HAWKE MAJOR, 12 months C. of A., £375. Ww l R E 


[ALSO for dinposal:— THREAD INSERTS 


ILES Gemini, Rapide, Dove, Vickers Viking, and 
PEC , ot 

ps ‘TION and Demonstration: willingly 7 

PART-EXCHANGE and hire-purchase facilities 2 
availa . 

82 Kensington Street, London, W.14. 


Western 0207. Te a re WO 


ee one Vy = 
See 


cases can be viewed at Portsmouth. From our current 
stock we offer the following bargain— 


SPIGER MOTH, 12 months C. of A., engine hours FOR NEW DESIGNS 


wae O0e, Aircraft resprayed silver and red. 
RAITCHELL AIRCRAFT, LTD., Airport, Ports- AND SALVAGE 


mouth. Tel. 717641. (0348 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


eng. hours. .» Manche TEL: COMBE DOWN 2355/6 
: Gat. 5502, 17 




















4 











[D2 RAPIDE, full radio, current C. of A., low 
ty . Airviews, Led. 
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AIRCRAFT FOR SALE 


R. K. DUNDAS, LTD. 
Aeroplanes by Dundas 
Ticse MOTH, £350. 
AUSTER V, £850. 
VIKING I B, £29,000. 
GEALAND, £12,000. 
MESSENGER IV A, £1,400. 
WE have for sale two Zero Harvard Cheetah ten 
ALE the above b — 5 Sitered with 12 months 


of A. 
Aeroplanes by Dundas 


R. K. DUNDAS, LTD., 29 Bury Street, London, 
' S.W.1. Tel.: WHI. 2848. Cables: “‘Dundasaero, 
Piccy, London.” [0559 








VENDAIR, Croydon Airport, offer: 
ROCTOR III, C. of A., ed, - 
P care, endian £508 Oo expir Rumbold uphol 
12 months C. of A., immediate 


PRocTOR III, 

delivery, £500. 

AUSTER AUTOCRAT, airframe 400 hours, engine 
zero hours. £1,100. 

) x ey S IV, fuel control, low hours, 12 months 
C. of A. £575. 

Tt ¢ MOTH, engine hours 250. 9 months C. of 


TiGeR MOTH, ex-R.A.F., dismantled. £100. 
‘TIGER MOTH, C. of A. expired, dismantled, £150 
ENDAIR, Croydon 5777. 


eg ee! AIRCRAFT oF .,-. LIMITED, 

° oydon Airport, the er cialists, 
have the foll aircraft for sale: nic 

IGER MO suitable for Flying Club. Full dual 

control a4 full basic instruments in both cockpits. 

phan anti-spinning strakes and D.H. Slots. Ww 

hours. 12 months C. of A. £375. 
—_ MOTH as above but fitted for night flying 


HORNET MOTH. Dual control. 12 months C. of 
A. Nil hour engine fitted with aluminium cylinder 
— New uphol y thr 
tfect touring aircraft. . £950. 
the above aircraft have standard silver finish, 
pw blue, green or black lettering. Immediate 
very can be given. 
its quoted are subject to alteration without 
one Me es and apply to the U.K. oniy. Ring Croydon 
[0130 


hours endurance. 








AIRCRAFT WANTED 





PRIVATE purchaser requires Auster or Autocrat 
referably with V.H.F. Details to 17 Gladstone 
Road, Birmingham, [S159 





AIRCRAFT ACCESSORIES AND ENGINES 





A, J. WALTER, A.J.W. (instruments), Ltd. 
Amcrarr spares. 
ENGINE spares. 
ACCESSORIES 
JNSTRUMENTS. 
‘TE, call, cable or telephone. 


A. J. WALTER, Gatwick . Horley, Surrey. 
a, Ce and 1510 ( . 105/6). Cables: 


oepene sen 268 
Ro ASON AIRCRAFT AND a, it 
of Croydon Airport, carry one of the large: ocks 
of spares for Tiger Moths, and Gipsy Major and Queen 
engines. Rep! nt engines available. Also spares 
for Anson, Auster, Consul, Magister and Cheetah 
engines. Ring CRO. 5151. [0131 





AIRCRAFT PROCUREMENT 


ROUP CAPTAIN EDWARD MOLE, B.Sc., 
A.F.R.Ae.S., Aviation pes of akcrek and in the 
supply or Gone of all types of i t and —— 
ey — 
Brendon Street, ‘Leadon, W.1. Tel.: PADdington 5406. iosos 











AIRCRAFT SERVICING 





ueraies s and C. of A. overhaul for all types of air- 
craft.—Brooklands Aviation, Ltd., Civil R 

Services, Sywell Aerodrome, Northampton. el.: 
Moulton 3218. [0307 





£500. 000 of Viking senee 
Actually in Stock 


HERCULES 
634 
POWER 
PLANTS 


e NIL HR ENGINE 
e NIL HR PLANT 
e NIL HR ACCESSORIES 


including 
COOLER 
AIR INTAKE 
INJECTOR 
STARTER 
FUEL PUMP 
MAGNETOS 
COWLINGS 
EXHAUST SYSTEMS 


£ 4,9 OO vert 


Your representative is invited 
to inspect the entire stock of 
Viking spares at 
Southend Airport. 


SOUTHEND AIRPORT 
SOUTHEND-ON-SEA ESSEX 


N 








CLOTHING 





RAS. ont BS = uniforms sed; large 
jee of R.A.P. officers’ kits for sale, new and 

jen fa! Service Outfitters, 86-88 Wel- 
lington Street, Woolwich. Tel.: Woolwich 1055. [0567 





CLUBS 


 * Flying Club, Croydon Airport, M.C.A. 
s% or private E~ licences. Open seven 


aust a ones Crovd jon 7 [0292 
HErtTs AND ally "AERO CLUB, Stapleford 
Tawney Aerodrome. M.C.A. a vate 
jlots’ licence course. Auster, Gemini, Tiger, Hornet, 
essengers and Proctor aircraft. Trial lesson 35/-. 15 
miles centre of London. Central Line Underground to 
‘heydon Bois, bus 250 to club. Open every day.— 
el.: Stapleford 210. {0230 








CONSULTANTS 


K. DUNDAS, LTD., have been giving the cor- 
rect answer to aviation problems for twenty years. 
Technical. Purchasi Operations. Marketing. 29 
Bury Street, London, $.W.1. WHI. 2848. [0560 








CONTACT LENSES 


MODERN CONTACT LENSES CENTRE, 7(D.1), 
Endsleigh Court, W.C.1. Deferred Terms. 
Booklet sent. [0342 








PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


THs Air Transport Advisory Council give notice that 
they have received the undermentioned applica- 
tions to operate scheduled air services: 

APPLICAT: ION No. 781. From Eagle Aviation, Ltd., 





of Marble Arch House, 32/50, 
London, W.2, for a Seasonal Inclusive 
with Viking aircraft in conjunction with Sir Henry 
Lunn, Ltd., for the carriage of passengers and supple- 
mentary freight between London ( bushe) and 
Valencia (M s) at a freq y of up to seven return 
flights weekly during the season from April to October 
inclusive each year, for a period of seven years, com- 
aot Ist April, 1957. 
+ —~ S. Transport, Ltd., of 1, Marylebone 


J, Lond 
APPL CATION No. 782 for a U.K. Internal Service 
with Dakota and/or Viking aircraft for — = 
riage of passengers, supplementary —_— = 
between Belfast (Nutts Corner) and Isle of = 
(Ronaldsway) at a frequency in accordance with traffic 
demand for a period of seven years, commencing Ist 
June, 1956. 
APPLICATION No. 783 for a U.K. Internal Service 
with Dakota and/or Vi aircraft for the carriage 
of passengers, supplementary — and mail between 
Belfast (Nutts Corner) and Bla \- (Squires Ges) 
by a frequency in accordance with traffic demand f 
riod of seven Lae commencing yo! June, 1956. 
HESE a will be considered by the Council 
under Terms of Reference issued to them by 
the Minister of Civil Aviation on 30th July, 1952. Any 
representations or objections with regard to these 
applications must be made in writing stating the 
reasons and must reach the Council within 14 days of 
the date of this advertisement, addressed to the Secre- 
tary, Air Transport Advisory , 3, Dean's Yard, 
London, S.W.1, from whom further details of the 
applications may be obtained. When an objection is 
made to an applicati her air transport com- 
pany on the grounds that they are applying to operate 
the route or part of route in Sy their application, 
if not already submitted to , should reach 
them within the period allowed for the making of 
representations or objections. [5174 











PUBLIC APPOINTMENTS 


NORTHAMPTON POLYTECHNIC 
St. John Street, London, E.C.1. 
APPLICATIONS are invited for the following post 


in the Civil and Mechanical Engineering Depart- 
ment: 





LECTURER IN AERONAUTICAL 
ENGINEERING 


to be mainly concerned in the teaching of Aero- 

dynamics in Degree and Higher National Certificate 

courses. 

Tt eppeinament will date from Ist September. 
Salary scale: £1,001 £25-£1,113, Further 

particulars and ferms of application are obtainable from 

the Secretary, to whom applications should be cont 

within 14 days of the appearance of this advertisement. 


J. E. RICHARDSON, 


Ph.D., B.Eng., M.1.E.E., A.M.I.Mech.E., 
Principal. [8179 








MISCELLANEOUS 





FFERED, steep storage buildings, hangars, go- 
downs, tropical sheds, factories, etc. Write 
Bellman Hangars, Led., Hobart House, $.W.1. [4946 





PACKING AND SHIPPING 





R and J. PARK, LTD., 143-8 Fenchurch St., E.C. 
* Tel.: Mansion House 3083. Official s and 
shippers to the aircraft industry. [0012 





TUITION 





AIR SERVICE TRAINING 


The only fully equipped private School of Aviation 
Specialist staff, comprehensive equipment and full 
residential and recreational facilities within the School 
ensure the soundest training for an aviation career. 


M.T.C.A. APPROVED COURSES 


For private and commercial pilots’ licences and 
maintenance engineers’ licences in categories “A” 
and “C 

Advanced courses for pilots, navigators, radio 
officers and engineers. 


HELICOPTER COURSES 


For private and professional licences. Details avail- 
able from the Commandant 


AIR SERVICE TRAINING, LTD. 


Hamble, Seuthampten. Tel. Hamble 3001/9. 
{0970 





MINISTRY APPROVED COURSES 
for the 
COMMERCIAL PILOT AND INSTRUMENT 
RATING 


at the 
LONDON SCHOOL OF AIR NAVIGATION 
AM. subjects for professional pilot or na — 


nical, —w -y —y- ee - Full-time 
coaching, also short periods. Home-study excellent 
altcrnative. 
33 OVING TOs , RIGS TSSRIDGS, 
LONDO KEN. 8221. 
FLYING BASE: CROYDON AIRPORT. [0277 





Civi. Pilot/Navigator Licences. 
AN bs LTD., 9 full time or inter- 
struction and postal tuition, 


seovided for A.R.B. got. certain 
and A.R.P. Performance, schedules bo ieee oot Ys th: 
training Dept. (City 1162) oo centrally in London 
Pull briefing for 1/R 25/- hr. Block rate (min. 10 hrs.) 
22/6 hr. 

Full oe, a 


20 Central 





ye Flying, instrument commercial pilot 
Approved MCTK. private "s 


course 
every facility at reasonable rates from 


Sou = ON-SEA MUNICIPAL AIR 
FLYING 


CENTRE and SCHOOL, 
Airport, Southend-on-Sea. a -* i. ~ 
branche ~Y tig AP RAGS. MCA 
8 acro 
— etc. i an for all other branches of 


[BARN to fy, £26 ; Instructors’ Licence: 

ment flying for £3/5/- per hour. 

yo $s Le hour. Residence 6 
M.C.A. Private Pilot's Li 


A BRONAUTICAL. “Comprehensive full-time tech- 
nical and practical training for careers in all 
branches of aviation ¢ course leads 
to interesting appoin civil a 
design and C.F, Graughtemanship, mainten- 
ance, etc. Pussedes couse so geepere Ree P.R.Ae.S. 
and A.M.I.Mech.E. Write for pros- 
s to Engineer-in . 
oe we Chelsea, $.W.3. 





AMERICAN 
K20 
AIRCRAFT 
CAMERA 
in fitted 
carrying case 
F4.5 lens 
£25.0.0 


Films available. K24, F24, F25, K8AB and other 
cameras and all accessories available from stock 
write: — 


Air 


Air Survey Dept., 
Harringay Phete Supplies 
423 Green — os Lendon, N.4 











British Air Line Pilots Association 
95 MOUNT STREET, W.1 
Tel. GROsvenor 6261 


Membership open to all Commercial and 

Service pilots. For full details concerning 

objects and particulars of Membership 
please write to Secretary 











A. G. ENGRAVING 
292 EARLSFIELD RD., LONDON, S.W.18 


Telephone: BATTERSEA 98697 
% Engrovers to well-known mokers of 
Equipment used by the 
Aircraft industry 
NAMEPLATES & SCALES OF EVERY DESCRIPTIONIN 
ALL METALS AND PLASTICS 











R.A.F. OFFICERS 


UNIFORMS 
LARGE SELECTION IN STOCK 
NEW & RECONDITIONED 
FISHERS, 86/88 WELLINGTON ST. 
WOOLWICH, S.E.18 ‘PHONE 1055 














AIRCRAFT SPRING WASHERS 


TO B.S. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 











Nachinists of plastics for the 
Aircraft Industry 


A.LD. & A.R.B. APPROVED 
Fairleads, Cleats, Panels, Knobs, etc. 
EK. S. ASTON & CO. LTD. 
STREET 











INVERTERS & SPARE PARTS 


CLARENCE CARRUTHERS, INC. 
79 Wall Street, New York, N.Y. 


Exporters, Manufacturers and Dealers 
Cable Address: CLARCARRU, N.Y. 














AIRCRAFT and ENGINE PARTS 


DOUGLAS LOCKHEED — PS W 
WRIGHT 7 “LYCOMING — US RUBBER 
GOODYEAR—ELECTRONIC PARTS 
pet attention and prompt shipment 
assure complete satisfaction 


ATLANTIC AVIATION 
TETERBORO Cable Address 
NJ., U.S.A. Atlantic Teterboro 














TUITION 


F.R.Ae.S., A.R.B. Certs., A.M.1.Mech.E., etc., on 
“no pass, no fee” terms. Over 95 percent suc- 
cesses. For details of exams and courses in all branches 
Se ng ey navigation, m aoters fe etc., 
write f 44-page handbook ~~ *'eebe " 
702), 10 ) Wrights'Lane, Lendon, W.8 [070 








SITUATIONS VACANT 











Vv. ROE & CO., LTD. 
have vacancies at 
WOODFORD AERODROME 
FOR WORK ON 
GUIDED WEAPONS 
For three or four 
INSTRUMENT DRAUGHTSMEN 


having two or three years’ experience of small 
Electrical or Electronic Design. 


ALSO 
For three or four 
MECHANICAL INSTRUMENT 
UGHTSMEN 


A. V. ROE & CO., LTD., 


GREENGATE, MIDDLETON, MAN 5182 





DE HAVILLAND AIRCRAFT CO., LTD., 
Christchurch, Nr. Bournemouth. 


SENIOR AND INTERMEDIATE 
STRESSMEN 
ACANCIES are now available at this division on 
stress analysis and s design of high speed 
aircraft for persons with a suitable engineering back- 
~~ Spy yp 4 —y Gt 
or 





to 
(5172 





BLACKBURN & GENERAL AIRCRAFT, LTD. 
LONDON DESIGN OFFICE 


compte the Ssllowing ou to expend 0 due wom 
working on a major aircraft design programme:— 
hy iy 
Stressmen (Senior & Junior) 
Draughtsmen (Senior & Junior) 
Excellent salaries & prospects 
scheme 


Luncheon vouchers 
Flying my at wy = ast 
W can “so * on applicants. Please 
apply, quoting Ref. 030256, to: 
The Manager, 
Blackburn & General Aircraft, Ltd., 


63 Old Brompton Rd., London, S.W.7. 
[0973 
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MARSHALL 


AIRPORT WORKS CAMBRIDGE 


SENIOR WEIGHTS 
ENGINEER 


REQUIRED FOR MODERN 
DESIGN OFFICE 


Age group preferably 25/35. Must 

have had at least three years’ 

experience Weight Calculations in 
Aircraft Design. 


Good salary with excellent long 
term prospects. 
Housing assistance available if 
required 
Written application quoting REF/ 
SWE with full particulars to:— 
PERSONNEL MANAGER. 

















STRESSMEN 


Vacancies exist for senior and 
intermediate Stressmen with sound 
aeronautical experience to join pro- 
gressive and rapidly expanding 
organisation. 


Applicants must have completed 
National Service and have high 
degree of enterprise and initiative. 


Good salaries will be paid in accord- 
ance with ability and experience. 


Write: 
Chief Draughtsman, 
Microcell, Ltd., 56 Kingsway, W.C.2. 

















MARSHALL 


AIRPORT WORKS CAMBRIDGE 


AIRFRAME FITTERS 
REQUIRED 


Repair, Modification and Trial 
Installation Multi-Jet and Turbo-Prop 
Aircraft. 


SHEET METAL WORKERS 
Able to work direct from drawings 
on manufacture of special aircraft 

components. 


Long term employment. 
Overtime and Incentive Bonus. 
Single lodging accommodation 

near works. 
Apply personally, write or ‘phone 
EMPLOYMENT OFFICER 
Cambridge 56261. Ext. 36. 














SITUATIONS VACANT 


WILLIAM MALLINSON & SONS, LTD 


Keen, practical and effective phe with 
good production and commercial ¢ 
ence is required as General Manager 
— Sepen Ses Qeeey & Lends Ses 
(Kent) 
Products include metal, wood and 
pd assemblies. At good — < ee 
aa = essen 
Condidates ve a good sense 
of values and be very cost conscious. 
should be team workers. 
is an opportunity for an outstand- 
ing man wtih good personality and plenty 
snd make to join an established group 
n nes as manufacturing 


Good Waste and continuing education 
and subsequential ing are essential. 
Membership of appropriate profes- 
sional bodies desirable but not essential. 
Age 30 to 50. 
First class salary and pension. 
Apply to: The Secretary (1), 
William Mallinson & Sons, Ltd., 
130/150 Hackney Road, London, 


E.2. 











A. V. ROE & CO., LTD. 
have a 
SENIOR VACANCY 
for a 
TRIALS TEAM LEADER 
A technician with previous experience either on 
missile or model free-flight testing, is required to 
lead a small trials team im the Aircraft Research 
Division at Woodford, Cheshire. 


OPPORTUNITIES AND WORKING 
CONDITIONS EXCEPTIONAL 


Covina, =. — — wel 
present salary and salary required, to 


CHIEF DESIGNER, 
A. V. ROE & CO., LIMITED, 
GREENGATE, MIDDLETON, MAN 


experience, 





WEIGHTS ESTIMATORS 
required by 
HUNTING PERCIVAL AIRCRAFT, LTD. 


for work on rf and interesting projects. Minimum 
standard O.N.C. or equivalent. Good salaries and 
om. Contributory pension and life assurance 


APELICATIONS, giving A | details of oe 
tions, - ore age and salary required, 
pane gh MP” thoull be forwented i the’ Pen 

sonnel Manager, TR Percival Aircraft Limited 
Luton Airport, Bed: 





LANCASHIRE AIRCRAFT CORPORATION, 
LIMITED 


Ras First Officers for employment at Squires 
te Airport, Blackpool. 

At applicants must possess commercial pilot's 

licence with Instrument Rating and preferably 

it. Salary according to quali- 

in scale £1,110 to £1,380. 

with full details to Chief Pilot, 

tion, Ltd., Squires Gate 

Lancashire. [5176 





A FLIGHT Test group has the following staff 
vacancies: 
(a) a man with some mathematical qualifications 
and an interest in pre-flight assessment and trials 

analysis for autostabiliser work. 


BROOKLANDS 
AVIATION Lrtp. 


NORTHAMPTON 
REQUIRE 
AIRFRAME 
FITTERS 


and 
INSPECTORS 


Preference given to ex R.A.F. 
and R.N.A.S. Technicians 


Regular work with Bonus and Overtime 


APPLY TO 
BROOKLANDS AVIATION LTD. 
Buttocks Booth, Moulton, Northampton 

















SAUNDERS-ROE 


LIMITED 
require 
Senior, Intermediate and Junior 
DRAUGHTSMEN 
STRESS ENGINEERS 


AERODYNAMICISTS 


and other Technicians at their London, 
Eastleigh and Osborne, L.o.W., design 
offices. 


Applications will be welcomed from ex- 
rienced technicians who are keen to 
join an expanding isation engaged 
on interesting and vanced projects of 
an important noture. 
Conditions are good and assistance with 
accommodation can be given to those 
selected to work at Osborne. 
Interviews may be arranged in London 
and in other centres. 
Please send brief particulars (quoting 
ref. F/52) to the Personnel 
Saunders-Roe Limited, East Cowes, Low. 











AIRCRAFT RESEARCH 
ASSOCIATION LTD. 


require 

PLANNING ENGINEER for machine shop 
making metal wind tunnel models. Must 
have jig and tool experience with H.N.C. 
TUNNEL OBSERVERS for work on model 
tests. Minimum qualifications O.N.C. 

Pension Scheme. 

Apply in writing to 

CHIEF EXECUTIVE, AIRCRAFT RESEARCH 

ASSOCN. LTD., 

Manton Lane, Bedford. 














a fg and invtalaton. id 


id installa’ 
Svs knowledge of servo systems would be an 
—p~t/.y Pension scheme. Please 


Usais Newmark, Ls Prefect Woe Purley 


eee Croydon, Surrey ices Hill 2131, eieo 
WANTED immediately, Senior and Intermediate 
ae for work on an interesting Aircraft 
Good salaries and conditions, appl _in 
wring with det with —_ be evious ¢ 
Aircraft sgow, SW.2. 


ion, Glasgo 
[0423 











AEROSERVICES LIMITED 


Offers the very best service to eanera, OPERATORS. 
Airframe Parts and comesnene, also Pratt & Whitney 
Engines dl Parts. Bosch/Scintilla Magnetos, Stromberg 
Carburettors PD12H4, a. Hamilton Propellers, etc. 
LIGHT AIRCRAFT: OWN S please note the following 
Engines available wi - WARNER SCARAB, 
CONTINENTAL me ‘TYCOMING. 


CROYDON AIRPORT, ENGLAND 


Tel.: CROydon 9 : Aeroserv Croydon 
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CANADA 


Outstanding prospects exist for Electronic 

Engineers and Electro-Mechanical Engin- 

eers in a well established Canadian com- 

pany situated in the ottractive city of 

Ottawa, whose major expansion pro- 

gramme for long-term projects concern 
the design and development of 


AIRCRAFT INSTRUMENTS 

NAVIGATION INSTRUMENTS 

GUIDED WEAPONS 

FIRE CONTROL EQUIPMENT 

FLIGHT SIMULATORS 

DIGITAL and ANALOGUE COMPUTERS 

SEMI-CONDUCTORS 
Openings available immediately for Engin- 
eers with one or more yeors practical 
experience in design and development of 
the type of equipment listed above 
Engineers should possess a degree or 
equivalent from a university or recognized 
technical college, or Higher National 
Certificate. Salaries in line with those 
prevailing in North America, include 
pension plan, hospitalization, group in- 
surance and holidays with poy A five- 
jay, forty-hour week is worked. Assist- 


ance in passage to Canada may be 
arranged 


nterviews will be arranged in London 
juring the week of May 28—June |. 


Applications should be sent to the 
Secretary 


THE 
PROFESSIONAL ENGINEERS 
APPOINTMENTS BUREAU 
9 Victoria Street, London, $.W.1, 
must be received not later than May 23rd 











MARSHALL 


AIRPORT WORKS CAMBRIDGE 


AIRCRAFT 
INSPECTORS 


REQUIRED 
Airframe and Electrical 


APPLICATIONS FOR’ THESE 
VACANCIES CAN ONLY BE CON- 
SIDERED FROM THOSE WITH 
RECENT EXPERIENCE ON MODERN 
SERVICE OR CIVILIAN AIRCRAFT 
(Repair, Modification & Trial 
Installation) 


Accepted Applicants who success- 
fully prove their suitability for these 
vacancies will find themselves teamed 
with a management willing to give 
any assistance calculated to expedite 
‘settling in’ on a long term basis with 
a minimum of delay. This includes 
assistance with housing where neces- 
sary, but in the initial stages hostel or 
private lodging accommodation is 
available if required. 


Written applications giving full par- 
ticulars of experience, etc., should be 
addressed to 
EMPLOYMENT OFFICER 














THE HESTON AIRCRAFT 
CO. LTD. 


HESTON AIRPORT 
Hounslow, Middlesex 


have immediate openings 
in their 
DESIGN OFFICE 
on a new and interesting 


Civil Aeroplane 
for: 


SENIOR, INTERMEDIATE 
and 

JUNIOR DRAUGHTSMEN, 

EXPERIENCED STRESSMEN 


LONG-TERM PROGRAMME. 
Good opportunities 


Please write with full 
particulars to: 


THE CHIEF DESIGNER 














In the progressive Inspection Department of 
Bristol Aircraft Limited there are excellent 
openings for the right men. Vacancies exist 
now for : 


AIRCRAFT 
INSPECTION at 


BRISTOL 
—a job with a 
future 


FLIGHT & ASSEMBLY INSPECTORS 
Applicants should have experience in the inspection of 
multi-engined aircraft. 


JIG & TOOL & PRESS TOOL INSPECTORS 
All applicants with a sound engineering experience 
will be considered, especially those with some aircraft 
experience. 


DETAIL INSPECTORS & VIEWERS 
Applicants with a reasonable engineering background 
coupled with the willingness to learn will be 
welcomed. 


ELECTRICAL INSPECTORS 

Skilled electricians are urgently needed for these 
vacancies especially those with experience on Service 
or Civil aircraft. 


Why not join the BRISTOL team? Conditions 
are first-class and there is work for years ahead Apply to: 


THE PERSONNEL MANAGER, 
Bristol Aircraft Limited, Filton House, Bristol 
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WANTED A and C. Engineer. Good wages, accom- AIRFRAME Pinter. Magisters, Austers. f.tesmags mat 


modation arranged. Giro Aviation Co., 
IR Traffic Control Officer 
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Flying — 
poo , Bucks. Denham 216 
Test and tel fe 
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ay , to S. G. 
9 yay F— details of experience should cova | 122, ‘Tecomeen Street, Watford, Herts. 
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Senior Staff Posts for Ambitious Men! 
JOSEPH LUCAS LIMITED, BURNLEY 


Manufacturers of Aircraft and Motor Equipment 
require the following technicians to assist in the 
work of Gas Turbine development. 


MATHEMATICIAN 


Applicants should possess a B.Sc.(Maths.) degree. 


PERFORMANCE ENGINEER 


who should hold a B.Sc.(Eng.) degree. 


COMBUSTION or HEAT 
TRANSFER ENGINEER 


who possesses either a B.Sc.(Eng.) degree or an A.M.I.Mech.E., and has experience 
of heat exchanges and fundamental heat transfer. 


Here is an opportunity to work with a progressive company on gos turbines that power the most modern aircraft 
High solaries to the right men. An assured future and a generous pension scheme. 


Apply by letter to The Personnel Manager, 
Hargher Clough Works, Burnley, Lancashire. 











GUIDED MISSILES 


A Senior Engineer is required by an important Company, engaged on 
major guided missile projects, to take charge of work associated with the 
flight trials of these weapons. 

The main responsibilities of this post are to co-ordinate the work of a 
large group of technicians engaged on this task; the work is of a very 
interesting and varied character, and covers overall system testing and the 
analysis and the behaviour of installations covering mechanical, hydraulic, 
electronic and electrical engineering. 


A University Degree or its equivalent is required in one of the following 
branches of engineering:— 
Servo-control systems, Electronic and Electrical Engineering, Radar, 
radio and telecommunications. 
The salary scale will be commensurate with the high degree of responsi- 
bility associated with this Senior post, and the successful applicant will be 
eligible for the Company’s attractive Superannuation Scheme. 


All replies should be addressed to:— 


TECHNICAL APPOINTMENTS OFFICER, 
BOX No. 1019, c/o FLIGHT, QUOTING REFERENCE L/4. 














MITHS AIRCRAFT INSTRUMENTS, LTD., 
Bish Cleeve, nr. Cheltenham, Glos., have the 
s in their Guided Ww 





Cleeve, nr. Cheltenham, Glos., quoting Ref. 


XPERIENCED helicopter Past wanted. 
mercial licence essential. st be ek to 

ones overseas d which service special overseas 
allowances are paya in addition to U.K. ¥ 
Apply Box No. 1336. (5152 


wg ay 5 - Stenger required by com A in 


details | and wil ine heey SS anit tet and turboprop 
technical and administrative 


aircraft. Must have sound 


to Box No. 1202. 
yesscat — required for structural test 
and -- Ke tial” 
testing strain gags t essen 
mum qualification H.N. Please reply, stating 
experience, qualifications and salary uired to: 
Personnel Manager, Folland Aircraft, Ltd., Hamble, 
nr. Southampt [si49 
ICENSED — Engineer a to take 
¢ of aircraft on small flying school and repair 
um requirements A & C Licence, B 
Good prospects for applicant with 
_Goodhew Aviation Com 
i Kidlington, Oxford. Tel.: 
Kidlington 3355/7. ($177 
GENTOR esr Draughtsman, accustomed to work- 
with the minimum of supervision, required for 
Aircraft Component — ~_ -— Aircraft experience 
preferable but no y essential - Ly - ~ with 


GaNTOR qualified aeaueiien engineers and tech- 
nicians required in research department of a well- 
known firm of precision ly fi 


2 tions, experience, to 
rown, Ltd., Shakespeare Saat Watford, "Fier 
‘int i Control System. Engineers are re- 
quired for a newly formed department de: 
aspects of aero engine con’ 
of screw mechanism anal 


ROCKETS—Tex Plant Design and Development. 
Armstrong Siddeley Motors require 

with a degree or H.N.C. to design and 

rocket sion experimental test equipment. 

a oe oe > See 2 ee 

both for tions quoting 

RTP to ng Be at" Fersonnel Manager, Acme 

Siddeley Motors, Coven 





Fed 


pension scheme 
Apply to Reference Tavealietion 2 fa oe: No. a 


Pits AIRCRAFT SERVICES require staff for 
their Instrument Division at 


to the Works yo fe, Aircraft 
Ltd., Bovingdon Airport, Bovingdon, Herts. 
wy Bm Stress 


Salaries £800-£1,100 per annum 

New houses to rent 
appointed. Good 
Superannuation and . 
operation. Please send particulars of ¢ 
to Box _A.C.15974, Samson Clarks, 57-61 
Street, London, W.1. 











The 
Supermarine 
Works of 


VICKERS- 


ARMSTRONGS 
(AIRCRAFT) LIMITED 


HII 











i 





| 


invite applications 
from those 

interested in 

SENIOR and JUNIOR 
posts in their 

Design Organisation at 
SOUTH MARSTON 


An opportunity exists to work in a most 
progressive organisation, fully equipped to 
undertake all aspects of modern design, 
development and manufacture. 


IUNUULNUUUI 


IMIUNUUUU 


INULUNIUHU 


j 
| 


Vacancies exist for the following:— 


DESIGN DRAUGHTSMEN 

LAYOUT DRAUGHTSMEN 

AERODYNAMICISTS 

RESEARCH % DEVELOPMENT 
ENGINEERS 

STRESS ENGINEERS 

STRUCTURAL TEST ENGINEERS 

WEIGHT CONTROL ENGINEERS 

TECHNICAL ILLUSTRATORS 

TRACERS 


: The conditions and prospects are good and 
salaries progressive. A staff pension scheme is 
in operation and there are excellent Sports and 
Welfare facilities. 


Apply giving full particulars to:— 


PERSONNEL OFFICER, SUPERMARINE WORKS, 
SOUTH MARSTON, Nr. SWINDON, WILTS. 


Hill 


TLL 


+ 
a 








The 


HAWKER SIDDELEY 
NUCLEAR POWER CO. 


invites applications for the following vacancies:— 


SENIOR PROJECT ENGINEER 


To be responsible to the Chief Project Engineer for 
project analysis, assessment, and design of nuclear power 
reactors and associated equipment. 

Applicants should hold a degree in mechanical or 
chemical engineering and should have been in ch of 
work involving project design and assessment in the 
of steam or gas turbine engineering or of high temperature 
heat transfer processes for the steam or chemical 
engineering industry. 

Age of applicants should preferably be between 35 and 
45 years, and salary will be commensurate with age and 
experience. 


PROJECT ENGINEERS 


To undertake detailed studies of the problems of 
nuclear reactor design and application. 

Applicants should possess a degree or equivalent 
engineering qualification with a sound knowledge of 
mathematics, and have experience of steam or gas turbine 
design, heat transfer processes or of the design of 
chemical plant. 

A knowledge of nuclear engineering, although desirable, 
is not essential, and opportunities will exist for special 
training. 

Salary will be according to age and experience. 


SENIOR REACTORVENGINEER 


To be responsible to the Chief Project Engineer for the 
design and development of equipment associated with 
nuclear power reactors. 

Previous experience should include the holding of a 
responsible position in the design and development of 
steam or _— turbine plant or of high tem ture chemical 
plant. A knowledge of the handling of liquid metals will 
be an advantage. 

Salary will according to age and experience. 


REACTOR ENGINEERS 


To work on the problems of the design and development 
of the equipment associated with nuclear power reactors. 

Experience should include a sound engineering training 
with first-hand knowledge of the design and development 
problems in the fields of steam and gas turbine engineering 
or of chemical plant, particularly relating to heat ex- 
changer equipment. A knowledge of liquid metal handling 
would be an advantage. 

Salary according to age and experience. 


METALLURGISTS 


To work on problems connected with the behaviour and 
properties of materials used in liquid metal environments. 
ere are vacancies for metallurgists possessing first or 
second class honours ee or the equivalent. Salary in 
the range £550-£800-£1 per annum. 
There are also vacancies for assistant metallurgists 
possessing HNC or L.I.M. or equivalent qualifications. 
Salary £450-£750 per annum. 


Successful applicants will be entitled to join, after a 
qualifying period, the favourable pension scheme 
operated by the Hawker Siddeley Group. 


Please address applications, quoting ref. E/Fl., and 
giving full details of qualifications and previous 


experience to: 
The Chief Executive, 
Hawker Siddeley Nuclear Power Co., Ltd., 
18, St. James’s Square, London, S.W.1. 
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engineering experience 
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has a steadily growing application. AL 
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Orns _ 5 = eaten are invited 
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plus overseas allow- 
Vacancies also exist for be — and non- 
Licensed in Malta and Nicosia. Apply 


Eagle Aircraft Services, Blackbushe 
Airport, Camberley, Surrey. Telephone: Yateley ies 
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CyYPRrus Noe the be Sep has an immediate 
vacancy for Commercial Manager. 
Appropriate Civil A ciniee « is essential and 

vious Ey ie East is desirable. 
Basic salary i fn the seale of £1,750 x £30 to £2,100 


per annum. Cost of ce | allowance yable at 
present at the rate of 63 basic salary is Pizenished 

accommodation is at a cost of 6% of basic 
salary. The successful applicant will be required to 
reside and take i] duties in Cyprus, as soon as 
possible after 1st . - 


APPLICATIONS -w = 
Aways Limited, 36 , > 


. strictest re 
Secretary, Ope 

and pegs 

and Physicists 


Avenue, Nicosia, 
than 15th ai 1 
i on LOPMENT _ are 
required for work in the — and rapidly ¢ 
By Louis Newmark, Ltd., at New 
nanan, Susser The work includes the design and 
development of instruments and eq for the 
aircraft and allied industries, and some experi- 
ence of small electromagnetic instruments is desirable. 
or similar qualification essen’ Good 
based om age and experience. Contributory 
Apply in writing grins full Par- 
- erecnnel Odlicer Louis Newmark, Ltd 
Prefect Wacks: Purley Way, Wen Crondam. [5161 
GAUNDERS- -~ROE LIMITED have a vacancy for an 
Instrumentation in their design depart- 
ment at Osborne, Isle of Wight. Applicants should 
have some knowledge of =o instrumentation 


WANTED at a firm in Colchester, tradesmen 
accustomed to servicing aircraft el » ~4 
Only experienced men need apply. 


t 
1438 ses 


1436. 


Daeeey required by Aircraft Equip- 
ment Company in South Bucks. Salary, 
to £13 per week. "Siat 


age and experience, u 
pod Box No. 1001, c/o t. 
re Detail Draughtsman required for Aircraft 
Component Development. Aircraft experience 
preferred but not essential. Reply in writing to: King 
Aircraft ration, Fifth Street, Montrose Ave., 
Hillington, Glasgow, S.W.2 [0421 
SSO Develop Company has a vacancy for an 
engineer to advise on the coplicetion of petroleum 
products in the aviation industry. Applicants for this 
post should have had a minimum of ten years’ diversi- 
fied experience in the aviation industry, = of which 
at least should have been with an engine der. The 
situation, which is permanent and pensiona’ 
a man of British nationality who has a flair for 
pad y Fe. to travel. a kee ar 
tions of the successful 
of the responsi- 
— 4 — instance candidates 
giving brief details to the 
Manager, Esso European FF, Esso House, 
Abingdon, Berks. [$133 
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GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 
(Member of the Hawker Siddeley Group) 


OFFERS YOU AN OPPORTUNITY TO BUILD A 
REWARDING AND SUCCESSFUL CAREER WITH 
BRITAIN’S MOST PROGRESSIVE AIRCRAFT COMPANY 


Vacancies exist on super-priority work for 


DRAUGHTSMEN 
PROJECT DEVELOPMENT 
AIRCRAFT DESIGN 


(Experienced Structural, Electrical and Mechanical Draughtsmen also required. Aircraft 
experience not essential) 


AERODYNAMICISTS 


(Of some years’ experience. Fluent mathematical ability essential) 


STRESSMEN 


(For both strength and flutter calculations) 


WEIGHT ENGINEERS 


(Senior and Junior. To assist in the control of weights during design and development. 
Previous experience essential) 


These appointments are of a Bp and a nature, with commencing 
salaries based on qualifications experience 
Our large modern factory is situated in the Cotswold Hills, with excellent canteen, 
sports and welfare facilities, hostel accommodation available and assistance given with 
housing and with removal expenses 


Applications stating age, previous em ers r 1 L: 


eeanee, etc., should be addressed 

















ILOT, commercial licence, instructor’s endorse- 
ment, 5,000 hours, singles, twins, returned from 
gesseses instructing, club experience. Seeks position. 
Box No. 1494. (5175 





WANTED 


RGENTLY Wanted—Aircraft Pi 

or used). Also scrap mercury. 
Ltd., (F), 5, Belgrave Gardens, 
MAI. 7513. 





$, contacts (new 
ve ah 
London, N.W.8. 
(5121 








VICKERS-ARMSTRONGS 
(AIRCRAFT) LIMITED 
WEYBRIDGE 
have vacancies for 
(}) AIRFRAME FITTERS 
ENGINE FITTERS AND 
AIRCRAFT ELECTRICIANS 
with experience on civil or military 
aircraft, to assist on Flight Test and 
Development work on Viscount, 
Viking, Valetta and various other 
types of aircraft and their engines, at 


Wisley Airfield (near Ripley on the 
main London/Guildford road). 
Applications, quoting date and pre- 
fix letter of advertisement to: 
Employment Manager, 
Vickers-Armstrongs (Aircraft) Ltd., 
Weybridge Works, 
Weybridge, Surrey. 

















BAYNES AIRCRAFT INTERIORS 
LIMITED 
require 
STRESSMEN AND 
WEIGHTS ENGINEERS 


for varied and interesting work on 
civil airliners. 


Pension and Life Assurance Scheme. 
Interviews can be arranged for Saturdays 
or evenings if necessary. 
stating experience and salary 

required, to: 


The Personne! Officer, 
Langley Airport, Bucks 


Apply, 
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GATEWAY TO THE WORLD PMENT of the Guided Missile.” 2nd Bd. 
by Maurice Housego by Kenneth W. Gatland, F.R.A.S. Presents all 
main on 


the now the 

The story of London Airport ment of guided wpe bs Bem, USA. Germany, 

revised 1956 edition U.S.S.R., and elsewhere. chapters discuss 

containing t Plan guided tr me of ch into the 

27 new illustrations of 

and free Observer's Supplement 
Price 1/9d. or by post 2/- 


from W. H. Smith & Son, Ltd 
or direét sellers. By post 16s. 1d., from Iliffe & Sons, 
from T.V.ALP., * Shoe Lane, Oxford. [5167 | Dorset House, Stamford St .. London, $.E.1. 




















r 
Royal Netherlands 


Aircraft Factories Fokker 


have vacancies for 


SERVICE REPRESENTATIVES 


Applicants aged 30-35, should be senior qualified 
persons as licensed Aircraft Maintenance Engin- 
eers, having been engaged in airframe and/or 
electrical maintenance engineering of modern pres- 
surised transports or having equivalent background. 


Candidates should have sense of responsibility, a 

proper general education and be capable of acting 

independently within the limits of close co-opera- 
tion with factory departments. 





Handwritten applications, giving full details of 
qualifications, experience, etc., and with passport 
photo should be addressed to: 


WESTERN MANUEACTURING ee || Se 


} hs a ‘oe et we natant 
L Amsterdam, The Netherlands. 
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The dimensional accuracy and 
super finish of Lucas compo- 
nents for the Duplex ITI burner, 
ensure fuel atomisation over a 
wide flow range and will service 


engines up to high altitudes. 





FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES [ UCAS 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM & BURNLEY 
Lucas-Rotax (Australia) Pry. Ltd., Melbourne and Sydney, Australia. 
M Canada. 








Lucas- Rotax L td., Toronto and Montreal, 
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